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NOTES CONCERNING THE CAUSE AND TREATMENT OF 
CELIAC DISEASE* 


C. D. May, M.D., J. F. McCreary,t M.D., anp K. D. BLackrant 
Boston, Mass. 


ELIAC disease has long been recognized as ‘‘a kind of chronic in- 

digestion’’ affecting infants and children... The cause has not 
been known although it has now become generally accepted that the 
primary fault in celiac disease is a defective absorption from the in- 
testine, particularly of fat and carbohydrate. A considerable amount 
of the interest in celiac disease has centered upon the treatment by 
means of special diets. Diets have evolved which are successful as re- 
gards ultimate cure of the patients, but the course they have followed 
has usually been long and tedious, with frequent disappointing ex- 
acerbations. 

This communication presents a summary of some of the studies we 
have undertaken during the past four years to elucidate the nature of 
the defective absorption in celiac disease. In addition an account is 
given of results having a practical application to the treatment of this 
disease. 

Definition of Celiac Disease -——We reserve the term celiac disease for 
a form of chronie disturbance in nutrition in infants and children which, 
after an insidious onset, develops gradually into a definite syndrome. 
The clinical features are: the characteristic feces, being loose to mushy, 
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bulky, pale, and foul; distension of the abdomen, being soft but at times 
tightly distended; and wasting, most conspicuous in the groins, but- 
tocks, and axillary folds. In addition certain laboratory features are 
found; a low blood sugar curve in the glucose tolerance test, ‘‘clump- 
ing’’ of the barium meal in the small intestine in roentgenograms, and 
evidence of impaired absorption of fat as revealed by excess fat in the 


feces or a low rise in the vitamin A absorption test. 

In these patients with celiae disease, in contrast to other conditions 
causing a chronic disturbance of nutrition, a thorough examination does 
not detect any underlying condition which might account for their 
symptoms. With eareful regulation of the diet the evidence of ‘‘in- 
digestion’’ disappears, the symptoms are relieved, and the patients 


appear to recover their health completely. : 

It should be emphasized that these patients with celiac disease are 
not to be confused with other infants and children, who, as is well 
known, may develop the features of the celiac syndrome secondary to 
such disorders as chronie infections of the lungs, ears, or urinary tract, 
dysentery, disease of the pancreas, tuberculosis, rickets, syphilis, 
parasitie infestations, megacolon, and anomalies of the small intestine. 
In this group of patients the cause for the symptoms is clearly due to 
the effects of the underlying disease in contrast to celiac disease where 
the cause for the defective absorption of fat and carbohydrate has not 
been understood. 

The diagnosis of celiac disease is established only after a thorough 
search has been made for all other diseases which might cause the 
features of the syndrome and a considerable improvement with a proper 
treatment has been effected. 

Digestion and Absorption of Fat in Normal Persons.*—Digestion of 
fat usually begins in the duodenum. The lipase of the pancreatic 
secretion hydrolyzes the fat into fatty acids and glycerol. The action 
of the lipase is facilitated by the emulsification of the fat which occurs. 
The efficiency of the process of digestion and absorption must be in part 
dependent upon mechanical mixing by the peristalsis and segmentation 
of the small intestine. Even the movements of the villi of the intestinal 
mucosa may be important. The bile acids in the bile combine with the 
fatty acids to form compounds which are water soluble and diffusible 
and thus may enter the epithelial cells of the intestinal mucosa. 

The glycerol and fatty acids, having been absorbed into the epithelial 
cells of the mucosa, are resynthesized there into fat. This resynthesis 
is considered to take place through an intermediary stage in which the 
fatty acids are converted to phospholipids before the neutral fat is 
synthesized. The fat is collected by the lymphaties which drain into 
the thoracic lymph duct. The resynthesized fat thus enters the blood 
stream indirectly by way of the thoracie duct and the lymphatic system, 
draining the intestine. 


*This is the classical conception most widely adhered to, but revision of this scheme 
may be needed according to recent studies,* 
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Thus the factors involved in the absorption of fat are as follows: 
(1) mechanical action of intestinal peristalsis and segmentation in mix- 
ing and absorption; (2) emulsification; (3) lipase; (4) bile acids; 
(5) phosphorylation ; and (6) normal lymphatic system. 

Disturbance of any of these factors might result in impairment of 


absorption of fat such as occurs in celiac disease. 
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STANDARD DEVIATION CURVES IN VITAMIN A ABSORPTION TESTS 





Fig. 1.—Curves from vitamin A absorption tests in normal patients and those with 
celiac disease and fibrosis of the 3 ee 


Intestinal Absorption in Celiac Disease.—As a test of fat absorption, 
we employed a vitamin A absorption test which has proved to be a 
reliable index of the absorption of fat from the intestine. 

After a standard test dose of vitamin A in normal individuals the 
level of vitamin A in the blood rises to attain an average maximum 
of 130 units in three to seven hours (Fig. 1). A low rise in the test 
indicating defective absorption has been found to be a constant feature 
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of celiac disease, returning to normal after recovery when absorption 
of fat becomes normal. Details of this test and explanation of the units 
have already been published.*:** Other conditions with impaired ab- 
sorption of fat, for example, fibrosis of the pancreas, show a similar low 
rise in the vitamin A absorption test. 

We undertook, in our patients with celiae disease, to test various of 
the above-mentioned factors involved in the absorption of fat. Data 
from an investigation of one patient will serve to illustrate our findings. 
We choose to present the data from this patient because the diagnosis of 
celiac disease was definite, but malnutrition had not become so severe 


as to unduly influence the interpretation of the results of our investiga- 


tion. 


Fig. 2.—Patient W. M. Clinical appearance of celiac disease before treatment. 


This patient, W. M. (Fig. 2), enjoyed good health and had no illness or symp- 
toms until at 6 months of age his mother noticed his stools became bulky, pale, 
foamy, and foul. At the same time his abdomen became distended. Although he 
was irritable he continued to eat well and gained regularly until he weighed 32 
pounds at the age of 15 months. Then he began to lose weight, the abdomen be- 
came more protuberant, and the stools continued to be large, frequent, foul, and, 
at times, loose. Gradually wasting appeared, being most conspicuous in the but- 
tocks, groins, and axillary folds. When brought to the hospital at 21 months of 
age he weighed 22 pounds, a loss of 10 pounds. His parents were well, and there 
had been no familial diseases. His mother was well during pregnancy. Birth was 
normal, full term, and the birth weight of 7 pounds, 11 ounces, was regained in ten 
days. Breast feeding was continued two weeks, and then adequate pasteurized 
cow’s milk, dextrimaltose formulas were substituted. Pablum was begun at 4 
months of age and strained vegetables by 6 months. Cod-liver oil and orange 
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juice were given in adequate amounts from 2 weeks of age. He always ate well, 
gained regularly, and had no illness until 6 months of age when his nutritional 
disturbance began. He walked without support at 20 months. 


Observation in the hospital confirmed the presence of the features of the celiac 
syndrome: wasting, particularly in the buttocks; distended abdomen; bulky, pale, 
foamy, foul, mushy to loose stools. At no time did he have fever, leucocytosis, or 
evidence of infection as revealed by symptoms or physical examination. Complete 
examination revealed no other abnormalities. 


Laboratory Data.—Urine: clear; acid; specific gravity, 1.024; albumin, 0; sugar, 
0; acetone, 0; bile, 0; sediment, negative. Blood: hemoglobin, 9.3 Gm.; red blood 
cells, 4,500,000; white blood cells, 7 to 12,000; smear—polymorphonuclears, 41, 
lymphocytes, 47, monocytes, 10, eosinophiles, 2; platelets normal. No abnormal 
cells seen. Hinton: negative. Tuberculin: 0.1 mg. O.T., negative. Stool analysis: 
total fat, 42 per cent (three-day collection). Chemistry of blood: calcium, 10.3 
mg. per cent; phosphorus, 5.5 mg. per cent; phosphatase, 5.0 mg. per cent; serum 
protein, 7.1 Gm. per cent; nonprotein nitrogen, 33.0 mg. per cent. Agglutinations 
with blood serum were negative against typhoid, paratyphoid B, Flexner, Sonne, 
suipestifer, and abortus bacilli. 

Roentgenograms.—Heart, lungs, abdomen, wrist, and knee were negative except 
for poor mineralization of bones. The gastrointestinal roentgenograms showed 
clumping of the barium in the small intestine. 


Dr. Sidney Farber and Dr. Charlotte Maddock made an analysis of 
the pancreatic enzymes in the duodenal juice of this patient and found 
them to be normal. The analyses for pancreatic enzymes in patients with 
celiac disease done by Dr. Farber and his associates* have regularly 


demonstrated a normal amount of trypsin, lipase, and amylase. 

Fig. 3 illustrates their findings in a control group, in patients with 
celiac disease, and in contrast, in patients with fibrosis of the pancreas. 
Thus this test indicates that a lack of lipase is not the cause of the de- 
fective absorption of fat in celiac disease. Also it is clear that this 
test is of value in differentiating patients with celiac disease from those 
patients with disease of the pancreas.* 


EXPERIMENT 1.—The oral glucose tolerance test revealed a low blood 
sugar curve (Fig. 4). 

The rise in the vitamin A absorption test was only 12 units compared 
to the average normal of 130 units (Fig. 4). 

In celiac disease a decrease in emptying time of the stomach and a 
slowing of the segmenting movements and dilation of the small in- 
testine profoundly influence the absorption of glucose and appear to 
account:for the characteristic clumping of barium in the gastrointestinal 
roentgenograms.° 

EXPERIMENT 2.—If the glucose is given intraduodenally so as to avoid 
any delay in emptying of the stomach, the rise in the blood sugar curve 
still remains abnormally low (Fig. 5). 

*We are indebted to Dr. Farber and his associates, Dr. Charlotte Maddock and 
Dr. Harry Shwachman, of the Department of Pathology of the Infants’ and Children’s 
Hospitals, Boston, who have cooperated throughout these studies in making these 


enzyme analyses in conjunction with the studies of fibrosis of the pancreas which 
they have been conducting for several years.‘ 
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EXPERIMENT 3.—At times it is necessary, in addition to administering 
the glucose intraduodenally, to maintain an active segmenting motion in 
the small intestine; this was done with mecholyl. Then a normal rise 
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Fig. 4.—Experiment 1, patient W. M. 


in the blood sugar curve is invariably obtained (Fig. 6). At the same 
time the clumping disappears from the gastrointestinal roentgenograms. 

In these experiments the glucose was administered intraduodenally 
in 10 per cent concentration. From such a hypertonic solution glucose 
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may pass across the mucosa by physical osmosis. A more accurate test 
of the ability of the mucosa to absorb glucose from the intestine by 
physiologic processes alone can be performed by using a hypotonic 
solution of glucose to be given intraduodenally. According to a sug- 
gestion by Dr. W. Osler-Abbott, we repeated the experiments, using 
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Fig. 5.—Experiment 2, patient W. M. 
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Fig. 6.—Experiment 3, patient W. M. 





a 3 per cent solution of glucose. When such a solution, containing the 
same total amount of glucose as was formerly given in 10 per cent con- 
centration, was introduced intraduodenally in patients with celiae dis- 
ease, the level of glucose in the blood did not rise more than 40 mg. per 
cent, even if active intestinal motions were maintained by means of 
mecholyl. When the patients recovered from celiac disease, a normal 
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rise in the blood sugar occurred following the intraduodenal administra- 
tion of the same amount of glucose in 3 per cent concentration. Thus 
it appears that although intestinal motility plays an important role in 
intestinal absorption, there is also an impairment of the physiologic ab- 
sorption of glucose by the intestinal mucosa in celiae disease. 
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Fig. 7.—Experiment 4, patient W. M. 
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Fig. 8.—Experiment 5, patient W. M. 


Naturally it beeame important to determine the effect of this altered 
gastrointestinal motility on the absorption of vitamin A in celiae dis- 
ease. The vitamin A was supplied in an emulsified form to eliminate 
this factor as a cause of the defective absorption. No improvement in 
absorption of vitamin A could be effected by introducing the vitamin A 
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intraduodenally and maintaining an active intestinal peristalsis with 
mecholyl (Fig. 6). 

EXPERIMENT 4.—Next the influence of bile salts was tested. At the 
same time olive oil and milk were included to cover the possibility that 
these might be needed as a vehicle for the transportation of vitamin A 
across the intestinal mucosa. The absorption of vitamin A was not im- 
proved (Fig. 7). 

EXPERIMENT 5.—The mixture given in Experiment 4 was introduced 
intraduodenally, and active intestinal motions were maintained with 
mecholyl without improving the absorption of vitamin A (Fig. 8). 
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Fig. 9.—Experiment 6, patient W. M. 


EXPERIMENT 6.—Even though the pancreatic enzymes were found in 
normal concentration in the duodenal juice, it seemed wise to add pan- 
creatin to the test meal to insure their presence throughout the meal, 
as it was introduced intraduodenally and adequate mixing might not 
have occurred. Still no improvement in absorption of vitamin A took 
place (Fig. 9). 

In these experiments any fault in gastrointestinal motility, emulsifica- 
tion, lipase, and bile acids which could contribute to the defective ab- 
sorption of fat in celiac disease was corrected, yet no improvement in 
absorption of vitamin A could be obtained. The lymphatic system may 
be assumed to have been normal, as subsequently the patient improved 
and is now able to absorb vitamin A normally. There has never been 
any abnormality of the lymphatic system noted in necropsy reports of 
patients who have died while in an active stage of celiac disease. 

Therefore one is obliged to consider that in celiac disease there is some 
defect in the ability of the intestinal mucosa to absorb vitamin A and 
presumably fat. Vezar has argued that phosphorylation of fat in the 
mucosa is controlled by a secretion of the adrenal cortex. He asserted 
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that the defective absorption of fat in celiac disease was due to a lack of 
an essential substance from the adrenal cortex. This theory has been 
disproved by a number of workers. We have found absorption of 
vitamin A to be normal in the ease of a completely adrenalectomized 
dog maintained in fair health with salt and glucose solutions. 

What then does control the absorption of fat within the intestinal 
mucosa and cause the defective absorption in celiac disease? 

Celiac Disease as a Deficiency Disease—The natural history of celiae 
disease, with the insidious onset and a gradual complete recovery with 
dietary therapy, lends support to the hypothesis that the defect in fat 
absorption may be due to the lack of some intrinsie or extrinsie sub- 
stance. Analogy with sprue, with which celiac disease has so many 
features in common, further leads one to seek some factor which would 
have effects in celiae disease such as liver extract has in sprue. 
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Fig. 10.—Experiment 7, patient W. M. 


The deficiencies of vitamins A, D, and C, which oceur in celiae dis- 
ease, appear to result from the impairment of absorption rather than 
to be the cause of the disease. Attention was therefore concentrated 
on the known and unknown factors in erude liver extracts and crude 
extracts containing the vitamins of the B complex. 

On the basis of these considerations we set out to test the hypothesis 
that celiae disease may be a deficiency disease and to find some sub- 
stance which would hasten recovery. 
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Effect of Crude Extracts of Liver and the B Complex of Vitamins.— 

Oral administration of these substances gave irregular results, 

EXPERIMENT 7.—But when this patient (W. M.) we have just been 
considering was given intramuscular injections of crude extracts of liver 
and the B complex of vitamins, prompt improvement in absorption of 
vitamin A occurred (Fig. 10). 
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This improvement with crude extracts of liver and the B complex of 
vitamins has been obtained on nineteen separate occasions in fourteen 
patients with celiae disease, the diagnosis being established according 
to our rigid criteria (Fig. 11). The dosage used was 2 to 4 ¢.c. of erude 
liver extract (Lilly) given intramuscularly every other day and 2 to 
4 ec. of parenteral B complex (Lederle) given’ intramuscularly every 
other day, on alternate days. 

It is to be noted that not only did this treatment cause a considerable 
improvement in the absorption of vitamin A, but it accomplished this 
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ig. 12.—Patient C. M. Clinical appearance, A, before and B, after treatment. 


Fig. 13.—Patient M. H. Clinical appearance, A, before and, B, after treatment. 
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within three to six weeks. There was corresponding improvement in 
the absorption of glucose, in the motility of the gastrointestinal tract, 
and the clinical appearance and behavior of the patients. The change 
in the clinical appearance of a few of these patients brought about by 
this amount of treatment is illustrated in Figs. 12, 13, and 14. 


B. 


Fig. 14.—Patient D. N. Clinical appearance, A, before and, B, after treatment. 


We have data on eighteen patients with celiac disease who were treated 
by diet alone. Nine of these had not shown improvement in their ability 
to absorb vitamin A although they had been treated an average of two 
years, ranging from four and one-half months to six and one-half years. 
The remaining nine patients showed improvement in their ability to ab- 
sorb vitamin A after an average of two years of dietary treatment, the 


shortest time required being three months. 

The effect of extracts of liver and the B complex of vitamins in celiac 
disease may also be demonstrated by a chart of data obtained from an- 
other patient (Fig. 15). 

Fig. 16 shows the clinical appearance of the patient whose data is 
charted in Fig. 15 before and after the parenteral therapy. 


DISCUSSION 


Additional data confirming the above points has been obtained from 
a study of 40 patients with celiac disease who have come under our ob- 
servation during the last four years. A more detailed report of all of 
these data will be made at a later date. The present communication is 
intended to serve as an example of some of the investigations and re- 
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sults. We have limited this report to the results obtained from the 
use of a combination of crude extracts of liver and the B complex of 
vitamins. 

During the past six months we have been seeking the active factor 
or factors in these crude extracts which have produced the beneficial 
effects in eeliac disease. A combination of pure crystalline riboflavin, 
nicotinie acid, pantothenic acid, pyridoxine, and thiamine hydrochloride 
has been tried, being given intramuscularly in large doses. A crude 
extract containing the B complex of vitamins has been administered alone 
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intramuscularly. Various liver extracts, some crude, some quite refined, 
have been injected intramuscularly in large amounts. Much of interest 
has been learned from these trials of pure or relatively purified materials, 
but their influence on the course of celiae disease has been irregular. Oc- 
casionally one or another of these materials has seemed to produce 
beneficial effects, at times the absorption of vitamin A was improved. 
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But benefit was only irregularly obtained when any one of the sub- 
stances was used alone, and usually only partial, if any, improvement 
occurred in the clinical condition of the patient and the absorption of 
vitamin A. 

However, we have invariably obtained a definite improvement, in a 
relatively short time, in the absorption of vitamin A as well as in the 
clinical condition of the patients with celiac disease when both crude 
liver extract and a crude extract containing vitamins of the B com- 


plex were given intramuscularly in large amounts. 


Fig. 16.—Patient P. K. Clinical appearance, A, before and, B, after treatment. 


Early in our studies we failed to obtain improvement in two patients 
with what we now feel were probably too small amounts of crude ex- 
tracts of liver and the B complex of vitamins. We have not had an op- 
portunity to restudy them. In spite of careful dietary treatment for two 


years or more, they still showed very low rises in their curves in the 
vitamin A absorption test. Conceivably, therefore, when the condition 
has been of long standing, the dose required may be much greater and 
the patient may also have to be treated longer to secure beneficial 
results. 

A limited experience a few years ago in the use of parenteral in- 
jections of crude liver extract alone in the treatment of celiac disease 
was disappointing. We feel, however, that further trial of crude liver 
extracts alone is justifiable, and are at present testing such extracts. 
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The B complex of vitamins was explored first because of the availability 
of the individual members of the B complex in pure form for further 
study. 

Celiae disease, and the impaired intestinal absorption which under- 
lies the clinical syndrome, may be the result of a deficiency of more than 
one factor. Complete improvement could not then be expected until all 
the missing factors were restored as when the combination of crude ex- 
tracts of liver and the B complex of vitamins were given. When only 
one of the factors which may be deficient is supplied, only partial or no 
improvement can occur if its action is dependent upon an adequacy of 
one or more other factors. 

We have no evidence as to the means by which absorption from the 
intestine in celiac disease is improved by the combination of crude 
extracts of liver and the B complex of vitamins. One obvious hypothesis 
is that some defect in the phosphorylation process in the mucosa is the 
cause of the impaired absorption which exists in celiae disease. On this 
premise some factor or factors in the crude extracts which have caused 
improvement in the intestinal absorption and the clinical condition of 
the patients with celiae disease might be considered to play an indis- 
pensable role in the phosphorylation process. It is, of course, of great 
interest to determine whether or not these investigations in patients with 
celiae disease have provided an opportunity to gain further insight into 
the processes involved in the intermediary metabolism of fat and earbo- 
hydrate as carried out during absorption by the intestinal mucosa. 

Tentative Plan for the Treatment of Celiac Disease With the Aid of 
Crude Extracts of Liver and the B Complex of Vitamins.— 


Materials :* 


Crude liver extract (Lilly) 
Parenteral vitamin B complex (Lederle) 
Each cubic centimeter contains 


Thiamine hydrochloride 3.0 mg. 
Riboflavin 0.5 mg. 
Pyridoxine 450 wg (approx.) 
Pantothenic acid 1,680 wg (approx.) 
Nicotinic acid 10 mg. 


Oral vitamin B complex (Lederle) 
Each teaspoonful (4 ¢.c.) contains 


Thiamine hydrochloride 1.5 mg. 

Riboflavin 0.6 mg. 

Pyridoxine 200 ug 

Pantothenic acid 1,120 wg (approx.) 

Nicotinie acid Equivalent to 25 Gm. whole liver 


Plan of Treatment: Two cubie centimeters of the liver extract are in- 
jected one day, 4 ¢.c. of the B complex the next. The injections are 
given intramuscularly into the buttocks. The buttocks should be used 
alternately and the skin prepared carefully with iodine before the in- 
jection, careful precautions being taken for asepsis throughout the 


*These are the preparations with which we have obtained most of the results re- 
ported in this communication. Other liver extracts and preparations containing the 
B complex of vitamins may be equally or more effective. We are at present trying 
other crude liver extracts but cannot yet report upon their effectiveness. 
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procedure. Occasionally local reactions of redness and swelling will 
occur, but these will usually subside promptly. It is wise to give a day’s 
rest if induration persists. Systemic reactions have been limited in our 
experience to the flushing characteristic of nicotinic acid. The injections 
should be continued, alternating the liver extract and the B complex, for 
three weeks or until definite clinical improvement is observed. Then 
the oral vitamin B complex should be given, at least one teaspoonful 
four times a day, until all the features of the celiac disease syndrome 
have disappeared. Recently we have felt that powdered oral liver ex- 
tract might be given along with the oral B complex. If the improvement 
is not maintained by oral therapy, another series of parenteral injections 
should be given. 

In most patients we have given a normal diet for the age of the pa- 
tient from the very outset of treatment. Where special studies are not 
being undertaken, it would seem desirable to offer a diet composed of 
the simple foods well tolerated by patients with celiac disease (skimmed 
milk, bananas, curds, and scraped beef). The diet may then be liberal- 
ized according to the improvement of the patient. 

Naturally the usual supplement of vitamins A, D, and C should be 
given, preferably in about twice the amounts required to meet the ac- 
cepted daily requirements. 

When the patient is not hospitalized and daily parenteral injections 
are not feasible, some benefit might be obtained by weekly injections; 
4 c.c. of B complex in one buttock and 2 e¢,c. of liver extract in the other. 
We have had no experience with such a plan. We would expect a longer 
time would be required to secure any benefit. 


SUMMARY 


These objective data suggest that the defect in intestinal absorption of 
fat and carbohydrate in celiac disease lies within the intestinal mucosa. 
The absorption of fat in celiae disease, as well as the intestinal motility, 
absorption of glucose, and the clinical course, are favorably influenced 
by crude extracts of liver and the B complex of vitamins given paren- 
terally. A tentative plan for the treatment of celiae disease is outlined. 
We are at present seeking to identify the active factor or factors in these 
substances and to understand their mode of action in celiac disease and 
on the intermediary metabolism of fat and carbohydrate in the intestinal 
mucosa. 


We wish to express our appreciation to the members of the resident staff and 
the nursing staff, upon whom these studies placed a considerable burden. 
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POSTURE HABITS IN INFANCY AFFECTING FOOT AND 
LEG ALIGNMENTS 


H. E. THetaAnper, M.D., AaNp Mase L. FirzHuGu 
San Francisco, Cauir. 


EK SHOULD like to emphasize the importance of the prewalking 
period in developing posture habits. Physicians have paid little 
attention to posture until after walking was well established, feeling 
that much of the early awkwardness was due to attempts to keep balance 
and consequently largely disappeared as assurance in the new art de- 
veloped. Conversely, actual defects, for example, clubfeet, have been 
placed under determined treatment at the earliest possible moment. 
In studying a group of preschool children for feet defects that were 
tending to become permanent and handicapping, the need for earlier 
recognition and prevention became apparent. It is a logical step in 
preventive pediatrics to push awareness of potential foot and posture 
trouble back into the prewalking period. 
If feet troubles antedate walking, they may be due to hereditary 
tendencies, to in utero positions, or to positions and pressure applied 


postnatally. Feet, like other parts of the body, are subject to hereditary 
laws. It is not surprising to find a great many different types such 
as the short, fat foot with no apparent arch, the long, slender foot, 
varying degrees of inversion and eversion, adduction and abduction, 
ealeaneus and equinus, all within the limits of normal but potentially 
responsible for feet and posture attitudes in childhood and adult life. 


The influence of in utero position is apparent to even a casual ob- 
server in a newborn infant nursery; the infants fold back into their 
accustomed interuterine positions as readily as a cloth or paper takes 
to its previously folded lines. Infants vary markedly in the rapidity 
with which they overcome this prenatal influence. The stocky type 
with short ligaments and muscles, although the slowest to relax and 
straighten out, usually has a good hereditary pattern. The active, 
wide-awake child overcomes the prenatal position much more quickly 
than the lazy sleepy child who makes few attempts to kick or turn 
either asleep or awake. 

The later postnatal positions and pressures are greatly influenced by 
the above factors of activity. The active, kicking, screaming infant 
is most apt to develop early along his hereditary pattern whether it is a 
good or bad one. The lazy, sleepy child is most apt to influence the 
pattern unfavorably. If the pattern is good, there is a minimum danger 


From the University of California Pediatric Department, Children’s Hospital, and 
Children’s Health Center. 
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of the postural habits of the first few months of life permanently to 
influence that pattern badly, but if muscles are long and weak and 
joints and ligaments loosely united, pressures and position may be 
greatly instrumental in bringing about later pathologies or potential 
defects that continue into permanent ones. 

The material in our study was obtained largely from the Children’s 
Health Center of the American Association of University Women 
(A. A. U. W.). Over 1,000 children are registered at the center. The 
center provides examination by a physician, dentist, and physiotherapist, 
and lectures on mental hygiene. The parents are cooperative and ap- 
preciative, and the organization offers an unusual opportunity for 
study of the growth and structural development of the preschool child. 
The material here presented is from the posture clinic. An attempt is 
made to have all the babies, regardless of age, seen by the physio- 
therapist soon after registration at the center and return appointments 
are made as indicated. A record is kept of sleeping positions, sitting, 
crawling, diapering, carrying the baby, and any other factors which 
might be pertinent. Illustrative pictures are taken of many of the 


cases. 
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Fig. 1.—Study of foot alignment in relation to sleeping position of 246 children from 
6 months to 5 years of age. 

Fig. 1 records a comparison of the foot and leg alignment of 246 
consecutive children. The ages range from 6 months to 5 years with the 
majority between 18 months and 3 years, ‘‘Neutral’’ indicates a devia- 
tion of not more than 10 degrees either way from a true midposition 
of hip, knee, and foot. ‘‘Deviation’’ designates from 10 to 90 de- 
grees intoeing or out-toeing. The largest group showing deviation 
(eighty-six) were knee-chest sleepers. One-third of them toed in and 
two-thirds toed out. 

The prone sleeping position is the favorite with many babies and 
many mothers. The mothers are usually content to leave the baby 
in the position in which he is happiest, and, in addition, the prone 
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sleeper is less apt to kick off covers. During the first month of life 
practically ali the babies when prone assume the knee-chest position, 
and a surprising number of even the active infants prefer sleeping in 
this position for many months; some keep their feet turned in and others, 
turned out. The knees are usually spread apart either naturally or 
beeause encouraged to do so by big diapers. 

The knee-chest sleeping position may persist even to the third or 
fourth year. In this position if the feet lie in midposition they are 
foreed into plantar flexion, shortening the Achilles tendon and the calf 
muscles. The great toes are often hyperextended. Plantar flexion 
may alse oceur in the straight leg prone position. Such children tend 
to L. tiptoe walkers, due to induced shortening of the tendon Achilles. 
Gravity will eventually overcome tiptoe walking, although some chil- 
dren persist in it for months. 

In our series one-third of the knee-chest sleepers toed in. Intoeing 
tends to correct itself in the average well-built child. After tripping 
over his own toes for a while he learns to keep them out. In less well- 
developed feet, this sleeping position may be more devastating. A 
fair per cent of the infants’ feet have a metatarsus varus position at 
birth. The anterior half of the foot turns in. In the newborn infant, 
except in true clubfoot, these feet can be easily manipulated into the 
correct position. Sweetapple' found in his studies that some of the most 
marked cases spontaneously corrected themselves and others went on to 
permanent deformity, requiring special care such as casts and braces to 
correct them. Sweetapple was unable to predict in his newborn infants 
with metatarsus varus which ones would recover spontaneously and 
which would not. A child of this type is now under our observation. 
Her metatarsus varus tendeney was noted at birth, and the mother was 
instructed to manipulate the feet. At 7 months of age, when the con- 
dition appeared to be worse in spite of the mother’s efforts, the child 
was sent to an orthopedist. The girl was in casts for several months, 
and the metatarsus varus on inspection of the feet appeared corrected. 
When she began to stand and attempt to walk, however, she toed in 
markedly. An investigation revealed that she was still sleeping in the 
knee-chest position with her feet turned in. She did this even in her 
easts. The mother volunteered that the baby was a very quiet sleeper 
and often did not change her position all night or during her nap. The 
mother contrasted her with the brother a couple of years older, whom 
she described as having been restless in his sleep from early infancy. 
This girl illustrates all the conditions necessary for producing per- 
manent damage: a prenatal tendency toward it, assumption of a sleep- 
ing position which aggravates it, and inactivity, which keep the adverse 
forees in maximum action for the major portion of the twenty-four- 
hour day. 

The more common position of sleeping in the prone, either extended 
or knee-chest, with feet turned out does not as often deform the feet per 
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se, but the walking habit is more difficult to correct. Standing, crawl- 
ing, or walking aggravates rather than betters it. Most of these chil- 
dren start walking with the feet pointing out and only a fair per cent 
correct it spontaneously and quickly. These again belong to the group 


Fig. 3.—A, Even in casts the habit of toeing in may be continued by sleeping and sit- 
ting positions. B, A knee-chest sleeping position has persisted to 2 years of age. 


with good development of muscles, tendons, and joints and a good foot 
pattern. Others pull themselves up to standing position early with 
their knees hyperextended and the feet everted and pronated. When 
they begin crawling, the feet again naturally assume this same position 
and they push themselves about with feet everted and still further 
aggravate the condition. When the infant finally starts walking, there 
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Fig. 4.—Knee-chest sleepers toeing out. 


Fig. 5.—Standing on padded surfaces with feet everted and hyperextended, 
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is very little that can be done to bring the foot and leg into alignment. 
The child is accustomed to having his feet function in the abnormal 
position, and, since there is no such influence as tripping over his own 
toes, he does not tend spontaneously to correct the position. The 
methods of Thomas heels, built-up shoes, toeing the line, and picking 
up marbles are then resorted to during the next several years with 
varying results. Back sleeping at times tends to turn feet out, par- 
ticularly if the child is inactive and the mother tucks the covers in 
tightly. ° 

There are many other factors that tend to alter the neutral position 
of alignment. Heavy diapers which spread the legs apart prevent com- 
fort in any position but prone or back. If the diaper is drawn up tight 
it also encourages the knee-chest sleeping position. Riding astride the 
mother’s hips, canvas swings, and walkers all tend to spread the legs 
apart and all add up to the fact that many babies never have had their 
knees together for more than a few seconds at a time. 

Standing for a long time on soft surfaces, such as in the crib, padded 
pen, or on the lap, tends to hyperextend the knees, overstretch the 
gastrocnemius, and evert the feet. Many infants confined to a crib or 
a padded pen pull themselves up to a standing position very early, at 
times even before 6 months, which means that for months some infants 
have maintained faulty standing positions many hours a day. This 
position is continued when the 2-year-old stands up in the ear seat, lean- 
ing back for support with his feet wide apart and forward to withstand 
driving shocks. 

Preliminary to discussing prevention, we wish to emphasize that we 
are fully aware that a high percentage of malalignments of infancy 
recover spontaneously. This should not, however, deter us from intro- 
ducing preventive therapy that will be of aid to the others. Feet defects 
are not uncommon whether looked for in the preschool period or in the 
draft. 

Since side sleepers are best aligned, this position should be encouraged 
and if necessary insisted upon in infaney. If it is started at birth and 
favored by a tight roll to the back and small diapers, the baby sleeps as 
comfortably on his side as in any other position. The sides should be 
alternated. If this does not suffice, the knee-chest position may be inter- 
fered with by swaddling the legs, or by using cuffs to keep the knee 
from bending. as is done to the elbows to prevent scratching, thumb- 
sucking, ete. The square heavy diaper should be changed for less space- 
consuming types. Other factors mentioned should be eliminated, such 
as riding astride the mother’s hip, walkers, and swings prior to walking. 

The mother or nurse can be instructed to correct lesser deviations by 
simple manipulations, practiced many times a day during the first three 
months. Conditions not corrected by this time should have orthopedic 
attention in order to correct the malalignment before standing com- 
mences. 





312 THE JOURNAL OF PEDIATRICS 


It is desirable to overcome the prenatal flexion contracture of hip, 
knee and ankle gently, gradually and persistently so the extensors may 
be taught to act and be prepared to achieve a perfect erect posture. 
Lumbar lordosis may result if the contracture of the hip flexors is al- 
lowed to persist until the child begins to stand. 


Fig. 7.—Exercise to overcome prenatal flexion. 


The activating of the glutei is easily accomplished by placing the 
naked baby on his stomach on the table, taking his thighs in one hand 
and raising them an inch or two from the table. By touching the but- 
tocks gently to stimulate dimples, hollows appear in them as the glutei 


contract, the hips and knees straighten and the tight flexors relax. 


This technique may be started as early as one month and continued daily 


until walking begins. The results have proved their worth in preventing 


lordosis and the accompanying potbelly. 





THELANDER AND FITZHUGH: POSTURE HABITS IN INFANCY 313 


Sweet? has pointed out the importance of normal tonus of the gastroe- 
nemius and soleus in achieving correct foot posture and action. In some 
infants these muscles are too short, tending to tip the heel in standing 
and walking, usually increasing pronation. Other children have feet 
that can be dorsiflexed far beyond the normal angle, often until the 
dorsum of the foot is brought almost into contact with the anterior 
surface of the leg. These two extremes are sometimes noted in early 
infaney and can be given early treatment. A gentle but persistent 
stretching of the overshort type will help to bring the foot into position. 
Conversely, overlong calf muscles can be given exercise to tone and 
shorten them to normal length. They will usually react to gentle pres- 
sure on the ball of the foot, stimulating the postural reflex. This simple 
procedure should be repeated many times a day with the foot held in 
midposition with the ankle and knee. The prone position, with the 
thighs held together with one hand, gives the best alignment of hips, 
knees, and feet. Some infants will show such hypertense toe extensors 
that it is difficult to bring the foot to a right angle. These muscles can be 
relaxed and stretched by simply holding the foot and ankle for a few 
minutes several times a day. 

The everted foot has a strong pull of the peroneals but no apparent 
eontracture of ligaments on the lateral side of the foot, since it can 
usually be coaxed into strong inversion by touching the sole under the 
toes, causing them to curl and the tibialis anticus to contract. It re- 
quires a regular use of this technique many times a day for many months 
to overcome the everted tendency and balance the pull of opposing 
muscles before standing begins. 

The inverted foot usually shows contracted ligaments in the medial 
border and requires persistent stretching and manipulating into an 
overeorrected position many times a day. However, when the child first 
begins to stand and walk, a small degree of intoeing (not over 10 de- 
grees) acts as a factor of safety in protecting the developing bones of 
the arch and preventing pronation. Normally the child will outgrow 
this intoeing before he is 3 years unless it is aggravated by a knee-chest 
sleeping position or by sitting on his inturned soles. 

When the baby is awake he needs freedom to creep in order to de- 
velop all his big muscles symmetrically. Pens, canvas swings, carriages, 
all the devices which are used to keep the child in one place tend to 
limit his aetivity and prevent normal development. It has been noted 
that babies who simply sit or stand in bed or pen are more likely to 
show more malalignment of feet and legs than the active, creeping, 
climbing babies. Perpendicular climbing is perhaps the best way to 
balance the pull of opposing groups of muscles. 

Stiff, hard-soled shoes also limit normal action of the infant’s and 
child’s foot. The sole may be flexible and still have a snug, well-fitting 
counter, necessary if correction is applied in the heel. It has been noted 
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that active children who have spent the summer barefooted or in moe- 
easins in the country or at the beach, return with stronger feet in im- 
proved alignment. 

CONCLUSIONS 


1. Deviations from the ideal midposition of children’s feet may be 
partly due to prenatal causes and partly acquired by faulty sleeping 
positions. 

2. Some of these malalignments are actual and persist, and others may 
disappear during normal growth under favorable conditions of sym- 
metrical activity. 

3. It is important that deviations from the neutral position be recog- 
nized and corrected before weight-bearing begins. 

4. Distorted sleeping and sitting positions during infaney and child- 
hood are found to cause permanent distortions of feet, ankles, and 
knees. 

5. It is not safe to assume that all early faults in alignment will 
automatically disappear during the period of growth. The earlier a 
distortion and its contributing factors are recognized and measures 
taken to overcome them the more certain are the results. 
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SULFATHIAZOLE IN THE TREATMENT OF MEASLES AND 
ITS COMPLICATIONS 


Harry Greet, M.D., anp Apranam M. Litvak, M.D. 
BrRook.yn, N. Y. 
INTRODUCTION 
UCH has been written regarding the value of sulfathiazole in 
streptococcal, pneumococeal, and staphylococcal infections. Very 
little is found in the medical literature regarding the value of sulfa- 
thiazole in the treatment of measles and its complications. 

An investigation was undertaken to determine the value of the drug 
in the treatment of measles and the prevention of such complications 
‘vaused by streptococcal, pneumococeal, and staphylococcal organisms. 
Similar investigations were conducted with sulfanilamide by Anderson,” 
Thompson,* and Thompson and Greenfield.* 

The investigation was conducted at the Kingston Avenue Hospital 
during the measles epidemic which began in December, 1940, and ended 
about June, 1941. This was the most extensive epidemic of measles 
greater New York has ever experienced. Between January and June, 
1941, 79,637 cases of measles were reported to the New York Department 
of Health from the five boroughs, as compared to a total of 226,621 cases 
of measles reported in the eleven-year period, 1930 through 1940.5 Dur- 
ing this epidemic, we treated 1,213 cases of measles at the Kingston 
Avenue Hospital. 

The plan of investigation was as follows: All patients below the age 
of 6 years were admitted to the measles service and divided on admission 
into two groups. One group was treated with sulfathiazole and the other 
group (control) was treated symptomatically. The only exception to 
this were patients admitted with bronchopneumonia. Because of the 
high mortality rate caused by this complication, all patients with 
bronchopneumonia were treated with sulfathiazole, as we did not feel 
justified in withholding any possible therapeutic aid from these critically 
sick children. 

On admission all patients were examined carefully, and all complica- 
tions present on admission were noted. Those falling in the sulfa- 
thiazole group were given 11% gr. of the drug per pound of body weight 
for the first twenty-four hours and thereafter 1 gr. per pound of body 
weight every twenty-four hours until the day of discharge. A complete 
blood count and urinalysis were done on admission and repeated as 
necessary. All patients were carefully watched and frequently examined 
for new complications, and the course of the complications on admission 


From the Measles Service of Dr. Abraham M. Litvak, Kingston Avenue Hospital, 
Brooklyn. 
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was carefully charted. The control group received nursing care and 
symptomatic treatment only. Both groups were treated on the same 
wards, received similar nursing care, and varied only in that one group 
received sulfathiazole while the other did not. 


METHOD OF EVALUATION 


In all, there were 201 cases in the control group and 200 in the sulfa- 
thiazole group. The criteria for the evaluation of the benefit derived 
from the drug are as follows: (1) the duration of the primary pyrexia; 
(2) the duration until clinieal cure, of the complications noted on ad- 
mission; (3) the incidence and nature of complications arising in the 
hospital; (4) the duration until clinical eure of the complications arising 
in the hospital; (5) the duration of residence in the hospital; (6) the 
death rate of measles complicated by bronchopneumonia as compared 
to previous years; (7) a comparison of the death rate in this hospital 
in previous years and the death rate this year with sulfathiazole. 

A number of factors which might influence evaluation of routine drug 
therapy have been taken into consideration; namely, the age and sex 
distribution, the duration of the disease before admission, and the dura- 
tion and incidence of complications present on admission. 


COMPARISON OF AGE AND SEX 


The age and sex distribution in the control and sulfathiazole series is 


shown in Table I. 
TABLE I 
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In both groups the males outnumbered the females, and in both groups 
the greater number of patients fell in the age group from 2 to 4 years. 


DURATION OF ILLNESS BEFORE ADMISSION 


From Table II it ean be seen that both groups were reasonably similar 
as to the duration of illness before admission to the hospital. 
tion of the illness was counted as the day upon which the first symptoms 
of the disease were noted, regardless of whether the first symptom was 
coryza, temperature, rash, or convulsion. 


The dura- 


DURATION OF PRIMARY PYREXIA AFTER ADMISSION TO THE HOSPITAL 


In the control group it iook an average of 3.2 days for the temperature 
to fall to and remain normal. 


In the sulfathiazole group it took an 
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average of 3.7 days for the temperature to fall to and remain normal. 
These averages include complicated as well as uncomplicated cases. If 
the uncomplicated cases alone, in both groups, are considered, it is seen 
that in the control group it required 2.7 days, while in the sulfathiazole 
group it required 2.9 days for the patients to become afebrile (Table 
III). 

TABLE IT 
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COMPLICATIONS PRESENT ON ADMISSION 


In this investigation minor complications such as rhinitis, con- 
junctivitis, and adenitis were considered as part of the disease itself, and 
only the more serious complications were considered. As can be seen 
from Table IV, more complicated cases fell by chance into the sulfa- 
thiazole group. However, the duration of the complications after ad- 
mission in both groups was fairly similar. Encephalitis cases are not 
included, and as previously mentioned, all patients with bronchopneu- 
monia were given the benefits of chemotherapy. 


TABLE IV 


COMPLICATIONS PRESENT ON ADMISSION 








CONTROL GROUP SULFATHIAZOLE GROUP 
AVERAGE AVERAGE 
TRATION )URATION 
COMPLICATION NUMBER OF —-_— NUMBER OF ae 
CASES Ko en CASES act tee 
ADMISSION ADMISSION 
(DAYS) (DAYS) 
Acute eatarrhal otitis media 21 5.3 54 5.7 
Acute purulent otitis media 6 14.2 20 12.4 
Acute bronchitis 2 3 9 4.6 
Bronchopneumonia 0 - 47 5.8 
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We did not include in Table IV one patient with bronchopneumonia 
complicated by massive pleural effusion. This child, 24% years old, 
was admitted on her second day of illness and died after four days in the 
hospital. Also not included is one patient with acute mastoiditis. This 
child had a draining ear for nine days previous to the eruption of the 
measles. On admission he had marked mastoid tenderness and required 
operative interference. The results in Table IV do not indicate that 
sulfathiazole is of unusual value in curing the complications listed ex- 
cept in bronchopneumonia. This will be given special consideration 
later. 

COMPLICATIONS ARISING DURING HOSPITALIZATION 

The number of complications developing during the hospitalization 
period in both series were remarkably few. In the control group there 
were four cases of acute catarrhal otitis media, as compared to eleven 
eases in the sulfathiazole group. These complications lasted an average 
of 4.7 days and 6 days, respectively. No case of purulent otitis media 
or acute bronchitis developed in either series. In the control group no 
ease of bronchopneumonia developed during hospitalization, while six 
cases developed in the sulfathiazole series. These cases lasted an average 
of five days. It will be noted, therefore, that the use of sulfathiazole 
for prophylaxis is not warranted. Two cases of erythema nodosum de- 
veloped in the sulfathiazole group. 


DURATION OF HOSPITALIZATION 


In the control group the average length of hospitalization was 6.5 days, 
whereas the average stay of cases in the sulfathiazole group was 8 days. 
However, this comparison is not entirely justified because of the greater 
number of complications in the drug group. If only the uneomplicated 
cases are compared, it is found that in the control group the average 
stay was 5.6 days and in the drug group, 5.7 days. 


BRONCHOPNEUMONIA COMPLICATING MEASLES 


Because of the seriousness of this complication, all patients with 
bronchopneumonia received chemotherapy. In epidemic years this com- 
plication was always responsible for a high mortality rate. These pa- 
tients, therefore, received chemotherapy as soon as the diagnosis was 
established. The usual dose of 1144 gr. per pound of body weight was 
given for the first day, followed by 1 gr. per pound per day until the 
temperature remained normal for forty-eight hours. The drug was then 
discontinued. In each instance the response was prompt and dramatic, 
and reduced the toxic appearance of the patient in a most gratifying 
manner. 


For purposes of comparison, figures on measles complicated by 
bronchopneumonia treated at the Kingston Avenne Hospital are pre- 
sented (Table V). 
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From Table V it may be seen that in a period covering seven years 
the average mortality in measles, counting all causes of deaths, was 
1.85 per cent. However, the mortality rate in cases complicated by 
bronchopneumonia during this same period averaged 11.9 per cent. If 
the epidemic years of 1935, 1936, and 1938 alone are considered, then 
the average mortality from bronchopneumonia is seen to be 16.4 per cent. 
When this figure is compared with the mortality rate in 1941, when sulfa- 
thiazole was used (1.8 per cent), then the lowered mortality rate be- 
comes evident. 

TABLE V 


COMPARISON OF MORTALITY FIGURES 








MEASLES BRONCHOPNEU MONIA 

MORTAL MORTA F 

NUMBER OF| NUMBER OF (% a NUMBER OF|NUMBER OF . (%) 
0 7/0 


CASES DEATHS PATIENTS | DEATHS 
118i 40 3.4 121 22 18.2 
1027 32 3.1 96 17.6 

156 6 3.8% 16 31.3 











‘ 


977 17 f 41 14.6 

122 0 13 0 

148 0 2 0 
1213 9 0.74 53 1.8 
4860 104 1.85 342 é 11.9 

(Average) (Average) 


























COMMENT 


Sulfathiazole was used in an effort to reduce the number of complica- 
tions, and if possible, the mortality rate of measles. All of the patients 
were under our care. ‘Cases of postmeasles encephalitis were excluded 
from this study and are reported elsewhere. As might be expected, the 
course of the disease itself was not influenced. The common secondary 
complications did not respond to chemotherapy, with one outstanding 
exception. Cases complicated by bronchopneumonia responded promptly, 
although six cases developed in previously uncomplicated cases while 
they were receiving sulfathiazole. Toxic reactions caused by the drug 
were few. Nausea and vomiting never were a serious handicap to treat- 
ment. A sulfathiazole dermatitis was seen twice, and microscopic hema- 
turia was occasionally seen. In no instance did the red blood cell count 
drop sufficiently to require discontinuance of the drug or transfusion. 
The initial. leucopenia found in measles was not considered a contra- 
indication to the use of sulfathiazole. Erythema nodosum was seen 
twice. 

CONCLUSIONS 

1. Sulfathiazole used routinely did not reduce the length of the 
primary pyrexia caused by measles. 

2. Sulfathiazole did not reduce the duration of such complications as 
‘atarrhal or purulent otitis media, or of acute bronchitis. 

3. Six cases of bronchopneumonia developed during sulfathiazole 
therapy. 
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4. There was one death in forty-seven cases of measles complicated by 
bronchopneumonia. This case was complicated by pleural effusion. 
5. Secondary complications were not prevented by the routine use of 


the drug. 
6. The period of hospitalization was not reduced by using sulfa- 


thiazole. 
7. The remarkable drop in mortality caused by bronchopneumonia, in 
cases treated with sulfathiazole, is demonstrated. + 
8. The routine use of sulfathiazole in all cases of measles is not 
warranted. 
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RELATIVE IN VITRO EFFECTS OF THE SULFONAMIDES ON 
HEMOPHILUS INFLUENZAE 


Miran Novak, Px.D., M.D., anp ANNA Marcaret Lacy (Mep, TEcH.) 
Cuicaao, IL. 


ENINGITIS due to Hemophilus influenzae or Pfeiffer’s bacillus is 

rarely seen in the adult patient, for it is essentially a disease of 
childhood. Excluding tuberculous meningitis, it is the most common 
form of meningitis in a child under 2 years of age. Lindsay, Rice, and 
Selinger’ in a review of 108 cases found the average age to be 2.14 years. 
At this period of maximum susceptibility, maternal immunity has been 
nearly dissipated, and there has been insufficient time for acquiring 
natural immunity. This appears to be one of the important factors 
rendering this age group particularly susceptible to influenzal menin- 
gitis. 

Wilkes-Weiss and Huntington? in 1936 after reviewing the literature 
reported 500 patients with influenzal meningitis with only thirty-five 
recoveries, a mortality percentage of 92.2 per cent. Aleman* reported a 
mortality rate of 97 per cent. 

During the past few years reports have appeared on the use of specific 
serum, but the majority using the serum have been unable to obtain 
satisfactory results. The use of chemotherapy, however, has resulted in 
a definite reduction of the discouragingly high mortalicy rate. 

Aleman® collected data from the literature on eighty-two patients 
treated with sulfanilamide. This drug used alone or with specific sera 
only slightly reduced the mortality rate. 

Sulfapyridine is the most recent addition to the armamentarium for 
use with influenzal meningitis. Mitchell* reports thirty-three cases 
of influenzal meningitis which were successfully treated with sulfa- 
pyridine; seventeen of those recovering received sulfapyridine only. 
Neal, Appelbaum, and Jackson® in presenting evidence of the value of 
sulfapyridine reported a mortality rate of 52 per cent. Of the fourteen 
eases which recovered, five received the drug alone. The efficiency of 
sulfapyridine is suggested by the prompt recovery of many of the 
patients without residual sequelae. Hoyne,* in reviewing the advances 
in the treatment of meningitis, cited sixteen patients with influenzal 
meningitis who recovered without intraspinal therapy. Twelve of the 
eases were treated with chemotherapy only, for according to Hoyne in 
most instances chemotherapy is sufficient for any form of meningitis 
that is amenable to treatment. 


From the Department of Bacteriology and Public Health, College of Medicine, 
University of Illinois, 
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Jacobsen and Neter,’ using spinal fluid containing concentrations of 
sulfanilamide from 5 mg. per cent to 15 mg. per cent, showed that the 
organisms remained viable after twenty-four hours, whereas with sulfa- 
pyridine the organisms lost their viability provided they were exposed 
to the drug for twenty-four hours. 

Guyton® compared the effect of sulfanilamide and sulfapyridine on a 
strain of 1. influenzae obtained from a conjunctival sae and a ‘‘mucoid’’ 
type b strain obtained from Pittman (the large majority of influenzal 
meningitis infections are caused by type b strain according to Pittman;°® 
these strains are smooth and encapsulated). He found that in con- 
centrations of 1 to 10 mg. per cent sulfapyridine exerted a significantly 
greater effect than did the corresponding concentration of sulfanilamide. 

In some instances sulfapyridine has been contraindicated because of 
the ill effects from the drug. In this connection in vitro experiments 
were carried out to demonstrate the possible advisability of using one 
of the other sulfonamides. 


PROCEDURE 


Five strains of H. influenzae isolated from meningitis eases were used 
for the experiments. The organisms were grown in synthetic media pro- 
posed by Sahyun’® and co-workers. A casein hydrolysate was added in 
the proportion of 2 Gm. per liter of media. Ten milliliters of whole 


citrated blood were added to 90 ml. of the.media. Sulfanilamide, sodium 
sulfapyridine monohydrate, sulfadiazine, and sulfathiazole sodium 
sesquihydrate were added to make concentrations of 24% mg., 5 mg., 
10 mg., 15 mg., and 20 mg. per cent in the medium. The tubes were 
inoculated with 4%» ml. of a 10 dilution of the organisms and incubated 
for four days at 37° C. At the end of four days %o ml. was spread on 
a blood agar plate using a strain of Staphylococcus aureus for the V 
factor. Table I shows the results obtained with the various strains. 


RESULTS 


Sulfanilamide had the least effect on the organisms. Except for 
strain D which was inhibited by 24% mg. per cent, at least 10 mg. per 
cent were required to inhibit multiplication. 

Two strains showed growth in 5 mg. per cent of sulfapyridine; the 
other three were inhibited even at concentrations as low as 24% mg. per 
cent. Sulfadiazine and sulfathiazole appeared as effective as sulfa- 
pyridine in the in vitro experiments on the five strains. 


CONCLUSIONS 


1. Five recently isolated strains of Hemophilus influenzae showed a 
similar susceptibility to sulfapyridine, sulfathiazole, and sulfadiazine. 


2. Sulfanilamide was relatively ineffective in these in vitro tests. 
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SUBCUTANEOUS ADMINISTRATION OF SODIUM 
SULFADIAZINE 






GILBERT M. JoRGENSEN, M.D., AND Davin McL. GreEELEy, M.D. 
New York, N. Y. 






A‘ ATTEMPT has been made to determine the possibility of utilizing 


the subeutaneous route in administering sulfadiazine to infants 





and children. 

After more than forty hypodermoclyses of a 4 to 1 per cent solution 
of sodium sulfadiazine in physiologic saline were given to infants with- 
out causing a local reaction, the possibility of using stronger solutions 







was investigated. 
TABLE I 









SUBCUTANEOUS ADMINISTRATION OF SODIUM SULFADIAZINE 



















































BLOOD SULFADIAZINE LEVELS IN 
CASE BODY WEIGHT DOSE MILLIGRAMS PER 100 C.c. 

(GM.) G8.) 1 HR. | 2 HR. | 4 HR. | 6 HR. | 12 HR. 
1 2,730 5.5 14.0 15.0 14.0 11.0 8.3 
2 3,110 6.2 13.0 12.0 11.0 9.0 5.1 
3 3,420 6.8 16.0 15.0 13.0 12.0 9.9 
4 3,770 7.5 15.0 15.0 3.0 11.0 8.3 
5 3,940 7.9 14.0 15.0 13.0 11.0 8.2 
6 4,640 9.3 15.0 3.0 13.0 11.0 8.0 
7 6,350 12.7 15.0 15.0 12.0 8.6 3.2 
8 7,120 14.2 15.0 14.0 12.0 9.0 5.0 
9 7,500 15.0 14.0 15.0 12.0 9.9 6.2 
10 8,190 16.3 17.0 16.0 13.0 9.1 5.3 
11 10,700 21.0 15.0 18.0 17.0 13.0 8.5 
12 11,300 23.0 17.0 15.0 12.0 9.5 5.1 
13 11,600 23.0 14.0 15.0 14.0 10.0 4.9 
14 13,100 26.0 14.0 12.0 9.0 6.2 3.2 
15 16,500 33.0 15.0 17.0 15.0 13.0 7.6 
16 16,600 33.0 15.0 16.0 16.0 14.0 8.7 











Blood sulfadiazine levels after a single dose of a 5 per _cent solution of sodium 
sulfadiazine in distilled water, administered subcutaneously. Each patient received 0.1 
Gm. of sodium sulfadiazine per kilogram of body weight (% gr. per pound). 












When it was found that a 5 per cent solution of sodium sulfadiazine 
in distilled water caused no local reaction when given subcutaneously to 
rabbits, a 5 per cent solution was administered to infants. Fifty sub- 
cutaneous injections have been given to twenty-seven infants without 
evidence of injury to the tissues at the site of injection. To one infant 
fifteen injections of 3 ¢.c. each were given into one small area during 
the course of nine days without any local reaction. The rapidity of 
absorption into the blood stream was studied in sixteen patients for 
whom the blood sulfadiazine levels were followed during the first twelve 
hours after a single injection (see Table I). 

Solutions stronger than 5 per cent are hypertonic and have not been 
employed. The pH of a 5 per cent solution in distilled water was found 
to be 9.3. 


From Department of Pediatrics, Columbia Medical School, and Babies Hospital. 
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ANTAGONISM OF PITRESSIN AND ADRENAL CORTICAL 
EXTRACT IN HUMAN DIABETES INSIPIDUS 


JoHN A. ANDERSON, M.D., AND WituiAM R. Muruin, M.D. 
MINNEAPOLIS, MINN. 


N STUDYING the effects of adrenalectomy on the renal excretion of 

urea, chloride, and water in the opossum, Silvette and Britton’ found 
that the effect of pitressin on the renal excretion of urea and chloride 
was opposite to that of an adrenal cortical extract. Pitressin induced 
an increase in the concentration as well as in the absolute amount, of 
chloride exereted by the kidney of the normal animal and also of the 
adrenalectomized animal. On the other hand, adrenal cortical extract 
administered orally to animals under the same experimental conditions 
produced a reduction in the chloride concentration in the urine. The 
excretion of water was reduced by pitressin and was increased by 
adrenal cortical extract. Subsequently, Corey, Silvette, and Britton? * 
extended these experiments, using desoxycorticosterone acetate on 
normal, adrenalectomized, and hypophysectomized rats. In all experi- 
mental conditions this substance invariably increased the water intake 
and urine output. This increased water exchange was accompanied 
by a reduction in the concentration as well as in the absolute amount 
of urinary chloride. Opposite effects were obtained after the administra- 
tion of posterior pituitary extract. The diuretic-like action of adrenal 
cortical extract led to a study of the effect of desoxycorticosterone ace- 
tate on water diuresis by Ragan, Ferrebee, Atchley, and Loeb.* As was 
expected by the authors, a polyuria, not unlike that of diabetes in- 
sipidus, was produced in the normal dog by the administration of large 
doses of desoxycorticosterone acetate. Posterior pituitary extract had 
a definite antidiuretic action on the polyuria se induced. Maulinos, 
Spingarn, and Lojkin® confirmed these observations, using small doses 
of desoxycorticosterone acetate. 

While animal experimentation has clearly demonstrated this antagon- 
istic effect of the adrenal cortical hormone to the antidiuretic principle 
from the posterior lobe of the hypophysis, no such interrelationship has 
been shown to exist in the human subject. The present investigation 
was undertaken with the purpose of determining whether or not the 
already existing polyuria of human diabetes insipidus would be aggra- 
vated by adrenal cortical extract. A 9-year-old boy with severe diabetes 
insipidus of undetermined etiology served as the subject of this study. 


From the Department of Pediatrics, University of Minnesota. 

Aided by a grant from the Medical Graduate Research Fund of the University of 
Minnesota. 

Presented at the American Federation of Clinical Research, April 21, 1942, Min- 
neapolis, Minn. 


326 





ANDERSON AND MURLIN: DIABETES INSIPIDUS 


A description of the effect of adrenal cortical extract and pitressin on 
the water and electrolyte exchanges in this patient follows. 


METHOD 


The patient was studied in the metabolic ward of the Department of 
Pediatries of the University of Minnesota Hospital. During a pre- 
liminary period of observation when he was maintained on an ordinary 
mixed diet, his urinary output averaged 9 L. daily. Throughout the 
entire experimental period he was kept on a very low mineral diet, con- 
taining sodium, 5.22; potassium, 9.44; and chlorine, 5.00 milliequivalents 
per day. This diet of extremely low mineral content was used with the 
purpose of establishing a condition in which the kidneys would be 
obliged to conserve these ions at all times. It was assumed that any 
procedure producing an increased excretion of electrolytes under these 
circumstances would be regarded as significant. 

The sodium, potassium, chlorine, and inorganic phosphorus content 
of the urine was determined for each experimental period. Determina- 
tions of the sodium, potassium, chlorine, and protein of the blood serum 
were made at the beginning and at the end of each period, following a 
fifteen-hour fast. The effect of adrenal cortical extract (Esechatin*) was 
determined in the polyurie state during periods of severe water restric- 
tion with and without added sodium chloride and also during a period 
of free fluid intake. The effect of pitressin* and pitressin plus adrenal 
cortical extract was determined while water was being taken ad libitum. 
Daily weight changes were recorded, the Troemner balance being used. 


RESULTS 


The results are summarized in Fig. 1. Data obtained from experi- 
ments designed to determine the effects of adrenal cortical extract 
during a period of relatively severe water restriction as well as during 
a period in which water was taken as desired are shown in Tables I, 
II, and III. Restriction of the daily water intake from 6 to 2.1 L. was 
accompanied by symptoms of severe dehydration. In fact, the fluid 
intake was not recorded in Table I because it was subsequently learned 
that excessive thirst had driven the subject to steal extra water. 

Following an eight-day control period of dehydration, 2.0 e.c. of 
adrenal cortical extract were given intramuscularly every day for six 
days. This procedure produced no change in the concentration of 
sodium in the urine and only a slight increase in the concentration of 
chlorine. There was, however, a decrease in the concentration of potas- 
sium in the urine, quite contrary to the expected effect of adrenal cor- 
tical extract on potassium excretion. Sodium remained unchanged, 
while chlorine increased. While the same procedure was continued, 
4 Gm. of sodium chloride were added to the daily diet for the next 


*Parke, Davis & Co. 
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four days. This resulted in a large increase in the excretion of sodium, 
potassium, and chlorine. The serum sodium and chlorine rose to ex- 
tremely high levels while the serum potassium fell to a very low value. 
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Fig. 1.—The sodium, potassium, chloride, and inorganic phosphorus excretion in 
the urine are represented. White columns indicate average total daily excretion; 
black columns indicate concentration. The plasma concentration of each electroly.e 
at the end of the study period is indicated at the top of each column. 


The patient was then allowed to take water as desired during a control 
period of nine days. By the end of this period a marked fall in the 
electrolytes of the serum had occurred. In this manner a state of water 
diuresis, in which the kidneys. were required to conserve sodium, potas- 
sium and chlorine maximally, was obtained. The intramuscular admin- 
istration of 4 ¢.c. of adrenal cortical extract now produced the expected 
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effect of reducing the concentration of sodium and chlorine in the 
urine. However, contrary to the usual effect of adrenal cortical ex- 
tract, a similar decrease in the excretion of potassium occurred. The 
diuretic effect of the adrenal cortical extract was in evidence as the 
average daily water intake and urine output increased. The patient 
lost an average of 242 Gm. per day in weight as well. Under these 
circumstances, the increased polyuria can, in part, be explained by an 
increased intake of water. This was probably due to the increased con- 
centration of serum sodium which was observed during this period. 

In order to evaluate the antagonistic effect of pitressin and adrenal 
cortical extract, the patient was observed again for a four-day control 
period on the low mineral diet. Water was given ad libitum. As 
shown in Table II, the subcutaneous administration of 0.3 ec. of 
pitressin every six hours during the subsequent experimental period 
was accompanied by an increase in the excretion of sodium and chlorine. 
However, the total amount of potassium exereted was reduced. When the 
same dose of pitressin was continued and 2.0 ¢.e. of adrenal cortical ex- 
tract were given daily, the total excretion of sodium and chlorine was not 
changed significantly. Their concentrations in the urine decreased re- 
lative to the increased urine output. The expected influence of adrenal 
cortical extract in producing an increase in the concentration as well 
as in the absolute amount of potassium excreted was then evident. 
Under these conditions the increased excretion of urine was accom- 
panied by increased excretion of potassium and by an increased concen- 
tration of sodium in the serum. The antagonism of pitressin and ad- 
renal cortical extract was not evident in the total amount of sodium 
and chlorine exereted but only upon the potassium and water excreted. 

In the next two-day period pitressin was continued in the same dose, 
and the amount of adrenal cortical extract was increased to 5.0 e.c. 
daily. Two grams of sodium.chloride daily were also added to the diet. 
A marked decrease in the concentration of sodium as well as in the 
absolute amount excreted occurred. In spite of the increased urine 
output, the voluntary intake of water increased sufficiently to permit 
a gain in weight of 136 Gm. a day. 

The inerease in total amount of potassium exereted without change 
in concentration in the urine suggests that the increase in urine volume 
was induced by greater potassium excretion. Under these circumstances 
of a slightly greater amount of sodium chloride in the diet (2.0 Gm.), 
the specific antagonism of adrenal cortical extract to pitressin on the 
excretion of sodium and water was enhanced. The exeretion of chlorine 
was even greater than previously, probably because the plasma chlorine 
concentration which was previously moderately elevated now had in- 
creased to a still higher level, surpassing greatly the threshold for 
chlorine excretion by the kidney. 

The effect of adrenal cortical extract on the excretion of phosphorus 
during the states of restricted and free fluid intake and in the absence 
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of antidiuresis induced by pitressin was to diminish the total amount 
as well as the eonecentration of phosphorus excreted in the urine. 
Pitressin, however, was found to inerease the concentration of phos- 
phorus in the urine but actually decreased the total amount excreted. 
When active antidiuresis induced by pitressin was present, adrenal 
cortical extract, contrary to what was observed in the absence of pitres- 
sin, induced a greater excretion of urinary phosphorus, but the con- 
centration was reduced relative to the increased urine output. Phos- 
phorus, potassium, and sodium excretion during pitressin antidiuresis 


responded in a similar manner. 


TABLE IIT 


THE EPFECT OF THE VARIOUS PROCEDURES ON THE URINE/PLASMA 
CONCENTRATION RATIO 





URINE/PLASMA CONCENTRATION | | SERUM ELECTROLYTES 
RATIO MEQ. PER L. 
Na K l oo . a % l 
Water Restricted 
Control LMD | 0.016 0.963 0.028 
+ ACE | 0.016 0.832 0.038 
ACE + NaCl 0.031 1.440 0.059 
re : Water Ad Libitum 
Control LMD 0.034 0.455 0.050 
+t ACE | 0.006 0.305 0.007 





PROCEDURE 

















Control LMD 0.0038 .222 0.005 
+ Pit. | 0.072 104 0.047 3! 
Pit. +ACE | 0.042 .784 0.034 48 
Pit. + ACE + NaCl 0.013 706 0.049 146 




















A comparison of the urine plasma concentration ratios of sodium, 
potassium, and chlorine for each study period reflected approximately 
the reabsorptive ability of the kidney under the influence of the various 
procedures (see Table III). In both the state of anhydremia (water 
restricted period) and during the period when adequate water was 
given, adrenal cortieal extract induced greater reabsorption of potas- 
sium with only slight changes in the urine flow. Increased tubular re- 
absorption of sodium and chlorine occurred only when a large amount 
of fluid was being excreted and their serum concentrations were below 
a normal value. Pitressin likewise induced greater reabsorption of 
potassium but diminished the reabsorption of sodium and chlorine. 
The administration of adrenal cortical extract during the pitressin 
antidiuresis induced marked diminution in potassium reabsorption and 
a definite increase in sodium and chlorine reabsorption. In organic 
phosphorus again followed potassium. 


DISCUSSION 


The specific physiologic antagonism between the antidiuretic sub- 
stance of the posterior hypophysis and adrenal cortical extract, as 
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demonstrated in experimental animals, has been attributed to the 
action of these hormones on the renal excretion of water, chloride, and 
urea. The effect of the antidiuretic hormone as regards water excretion 
in normal man seems to depend upon the amount of water which is avail- 
able for excretion. As shown by Motzfeldt,® this is especially obvious 
after the subject has received a large amount of water. The water 
diuresis, which would otherwise occur, is held in abeyance for a variable 
period by the antidiuretic principle. The urinary excretion of solutes 
continues as if the antidiuretic had not been given, as shown by Starling 
and Verney,’ Daniel and Hégler,* and Robert.° On the other hand, 
Manchester’® and Lavietes™ have shown that pitressin, while withhold- 
ing water from the urine, actually accelerates the excretion of sodium 
salts. Further, Adolph and Ericson’? have shown that pitressin causes 
retention of water which is not needed for the excretion of its solutes 
in less than maximal concentration and renders the kidneys insensible 
to an excess of water in the blood plasma. It appears then that the 
action of pitressin as regards renal function is more concerned with the 
amount of sodium salts available for excretion than it is with the 
chlorine ion. The diabetes insipidus-like picture induced in normal 
dogs by Ragan, Ferrebee, Atchley and Loeb* and confirmed by Mulinos, 
Spingarn, and Lojkin® on the administration of desoxycorticosterone 
acetate is probably related to a consistent elevation of the serum sodium. 
This polyuria likewise responds to pitressin. The increased water in- 
gestion and urine output in this subject.on the administration of ad- 
renal cortical extract during pitressin antidiuresis was associated with 
an increase in the serum sodium and a marked increase in the urinary 
potassium. However, during this period of increased water output 
induced by adrenal cortical extract, greater renal reabsorption of 
sodium and chlorine occurred. Here the greatest change appears to 
be in the potassium concentrations in the urine. On the other hand, 
in the experiments in which pitressin was not given, there was a de- 
crease in the excretion of potassium in the urine and of the concentra- 
tion of potassium in the serum. Under these circumstances water ex- 
cretion was but little affected. It appears that the adrenal cortical 
extract has lost its specific effect upon the kidney tubule as regards 
potassium excretion unless the facultative reabsorption of water induced 
by pitressin is operating. The effect of adrenal cortical extract on 
sodium retention in the dehydrated state was negligible, for sodium 
was already being maximally conserved. When free fluid ingestion is 
permitted, adrenal cortical extract has a marked effect on increasing 
sodium retention because of the apparent demand created by the pre- 
existent hyponatremia. The diuretic effect of adrenal cortical extract 
appears to be produced by two separate processes dependent upon 
the presence or absence of the posterior pituitary antidiuretic hormone. 
In its absence when sufficient water is available for excretion, urine 
production may be attributed to the rising sodium concentration in the 
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blood, which, by increasing the osmotie pressure of the extracellular 
fluids, withdrew water from the intracellular compartment. The rising 
sodium concentration may likewise have increased thirst. In the pres- 
ence of active pitressin antidiuresis, an increased urine production in- 
dueed by adrenal cortical extract is possibly due to greater excretion of 
potassium, probably as phosphate when available, and as chloride when 
this ion is provided in excess. Harrison and Darrow have suggested 
that because of the limiting concentration of potassium in the urine, 
the actual potassium excretion may vary with the urine volume. 

These experiments suggest that the antagonism of the posterior pitui- 
tary antidiuretic hormone to the adrenal cortical hormone is not only 
evident in its effect upon sodium and chloride excretion but perhaps 
more specifically on the excretion of potassium. Pitressin.is apparently 
necessary for the kidney to exerete potassium selectively under the 
influence of adrenal cortical extract. 


CONCLUSIONS 
The physiologic antagonistic action of adrenal cortical extract and 
pitressin on the exeretion of sodium, chloride, and water has been con- 
firmed in the human subject with diabetes insipidus. Adrenal cortical 
extract is unable to produce an increased excretion of potassium unless 
pitressin is supplied. The suggestion is offered that facultative reabsorp- 
tion of water as induced by pitressin must be in progress before the 


kidney tubule ean selectively exerete sodium and potassium ions. 
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THE USE OF AGE AT FIRST APPEARANCE OF THREE 
OSSIFICATION CENTERS IN DETERMINING THE 
SKELETAL STATUS OF CHILDREN 


CxiarA C. BUEHL AND S. IpeLt PYLE 
CLEVELAND, OHIO 


N THE Brush Foundation study of skeletal development, it has been 

customary to express the skeletal status of a child in terms of his 
skeletal age, which is determined as follows: Roentgenograms are made 
of the hand and wrist, the elbow, the shoulder, the hip, the knee, and 
foot and ankle. The roentgenogram of each of these areas is compared 
with the Brush Foundation standards* for that area, and the skeletal 
age assigned to each film is that of the standard to which it corresponds 
most closely. The skeletal ages thus obtained for the six areas are 
averaged and their mean is recorded as the total skeletal age of the 
child. 

This concept of skeletal age is based on an aggregate of multiple ma- 
turity determinators.? We have attempted to select the minimum num- 
ber which will provide the most reliable estimate of a child’s skeletal 
status. We tested the value of onset of ossification as a maturity de- 
terminator by comparing the age at first appearance of three ossifica- 
tion centers with the coexisting mean total skeletal age. The centers 
used were the distal epiphysis of the ulna, the first sesamoid of the 
thumb, and the crest of the ilium. Furthermore, we attempted to see 
whether onset of ossification in the iliae crest might possibly represent a 
point in the maturation cycle of the male comparable to that attained 
by girls at the time of menarche. In order to reduce the amount of 
roentgenographie material to a minimum, we studied fusion in the distal 
phalanx of the second finger as a maturity indicator with a view to sub- 
stituting it for the onset of ossification in the crest of the ilium. Fusion 
of the epiphyses of the distal phalanges of the fingers occurs near the 
menarche.® 

Onset of ossification is a useful and convenient criterion of skeletal 
development.’ Since Todd felt that an epiphysis is particularly sensi- 
tive toward environmental factors when it is just beginning to calcify,” 
he advised against the use of beginning ossification of a center as a 
maturity indicator except in children who have been continuously in 
good health. He and his collaborators* '° came to this conclusion after 
observing the changes in time and order of ossification which take place 
when endocrine disturbances and certain debilitating illnesses were 
found and corrected. Work now in progress shows that the order of 
ossification is not changed significantly even by illnesses which are 

From The Brush Foundation, Department of Anatomy, Western Reserve University 


School of Medicine. 
*Unpublished standards, except for the hand. 
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severe enough to produce quite clear scarring in bone if recovery is 
‘apid.” Results of current work are showing increasingly that the 
element of selectivity enters into the skeletal response to illness. Not 
all centers which are due to begin their calcification simultaneously are 
delayed for the same length of time if illness occurs at the instant when 
they are expected to appear. The epiphyses are both less variable’ and 


possibly more stable toward environmental factors than are certain of 
the carpals and tarsals.° The ossification centers which fail to appear 
at the scheduled time usually present no permanent structural anomalies 
when they do ossify.*:'® In view of the rather scanty evidence to the 
contrary, we believe that we are justified in coneluding that a specific 
epiphysis is no more sensitive to its environment when it begins to caleify 
than at other stages in its maturation. 

It is generally agreed that the distal epiphysis of the ulna is nor- 
mally the last epiphysis of the wrist to caleify and that its calcification 
begins between 5 and 7 years of age, depending on the sex and rate of 
development of the child.*:* The first sesamoid of the thumb begins to 
ealeify as a rule before adolescent changes begin, and consequently, 
Flory found it useful as a predictor of the menarche.? Francis stated, 
with reservations due to his small sampling,’ that ossification began 
in the erest of the ilium at about 12 and 1314 years of age, respectively, 
in girls and boys. These three centers which we selected for study, 
namely, the distal epiphysis of the ulna, the first sesamoid of the thumb, 
and the crest of the ilium, are passing through an identical stage of 
maturation at about 514, 10, and 13 years of age, respectively, in girls, 
and 714, 12, and 14 years of age in boys, and make their appearance 
within the period of development from childhood to adolescence. In 
order to simplify the terminology, the chronologie ages at which ossifica- 
tion begins in the distal epiphysis of the ulna, the first sesamoid of 
the thumb, and the crest of the ilium will hereafter be referred to as 
ulnar age, sesamoid age, and iliae age, respectively. 

There are only four epiphyses which normally begin to ealeify be- 
tween 5 and 7 years of age. These are the distal epiphysis of the ulna, 
its olecranon process, the medial epicondyle of the humerus, and the 
epiphysis of the caleaneus. It has been found recently’ that the ulnar 
epiphysis is not as variable in onset of ossification as earlier investigators 
thought it to be. The group of children on whom this observation was 
made resembles the group with which we are dealing here. We attribute 
the relatively greater variability in time of ossification reported by pre- 
vious investigators partly to the fact that the age which has been as- 
signed for onset of ossification in an epiphysis is the age of the child at 
the time of the x-ray examination at which the epiphysis was first seen. 
Sinee children at the Brush Foundation are x-rayed at three- or six- 
month intervals up to 5 years of age and at twelve-month intervals 
thereafter, the shift in the x-ray schedule occurs at the time when the 
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ulnar epiphysis usually begins to caleify. The practice of standardiz- 
ing epiphyseal age according to the age of the child at the time of the 


x-ray examination in which the shadow of the epiphysis is first seen is 
so universal’ ** that it is easy to understand why the last long bone 
epiphysis in the hand to begin calcification appears to be somewhat more 
variable than those which begin to ealcify earlier. 

We did not select the epiphysis of the caleaneus or the epiphyses about 
the elbow because each would have necessitated the use of another x-ray 
plate. These are possibly equally reliable maturity indicators for their 
respective age levels. 

The records of sixty apparently normal children, equally divided as 
to sex and taken without selection from the records of the Brush Founda- 
tion, were used for this study. The growth and development of each 
of these children had been followed at regular intervals for a period 
of approximately ten years. The complete series of each child’s x-ray 
films was studied, and the age of onset of ossification in each of the three 
centers was estimated by interpolation according to the current rate 
of growth of the child.?. The age when ossification began in each of the 
centers was compared with the concomitant mean total skeletal age for 
both boys and girls. All total skeletal age determinations had been made 
previously by Dr. Todd, Dr. Francis, or Miss Buehl, according to the 
Todd method of assessment. 

The date of menarche had been recorded for each of the thirty girls, 
and the ossification age for each center Was correlated with the age at 
menarche. The mean total skeletal age at the time when ossification 
began in each center was also correlated with menarcheal age. 

Sinee we wished to determine the value of the iliae age as a maturity 
determinator for the adolescent period, we reviewed the records of 100 
other girls selected at random from the Brush Foundation study of 
adolescents (see Table III). Again we compared age at menarche with 
iliae age and with the concomitant mean total skeletal age. Dr. Todd 
or Dr. Francis had determined the total skeletal ages of 77 of these girls 
and we therefore used only that group for comparisons involving total 
skeletal age, since assessments of these two investigators correlated so 
closely that they were interchangeable. Correlations were calculated 
for these comparisons. 

RESULTS 

Tables I and II contain the skeletal ages of the sixty children. 

Distal Epiphysis of the Ulna (Ulnar Age).—The ratio between the 
means and the probable error of the difference between the means for 
ulnar age and mean total skeletal age indicated that the difference 
between the two was insignificant for both boys and girls. 

The age at which ossification began in this epiphysis correlates +.62 
with the age at menarche, whereas the mean total skeletal age at that 
time correlates +.24. A r* of +.62 is not high enough for good predic- 


*Correlation. 
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TABLE I 


MEAN ToTAL SKELETAL AGES FOR EACH CHILD AND AGE AT ONSET OF OSSIFICATION IN 
THE DistAL EPIPHYSIS OF THE ULNA, THE First SESAMOID OF THE THUMB, 
AND THE CREST OF THE ILIUM, AND AGE AT ONSET OF FUSION IN THE 
DisTAL PHALANX OF THE SECOND FINGER IN THIRTY GIRLS 








ULNAR|SESAMOID| ILIAC | FUSION MEAN TOTAL SKELETAL AGES 
AGE AGE AGE DIST. Il | weENARCHE (YR ) 
( YR.) (YR.) | (YR.) ( YR.) , 
II III IV 
10.4 11.2 
11.3 9.5 
11.8 12.2 
11.9 12.2 
13.2 13.2 
13.3 13.5 
11.6 10.9 
12.0 12.9 
12.9 12.8 
12.0 11.3 
14.0 13.1 
14.0 13.5 
13.8 12.6 
12.0 12.0 
13.3 12.7 
12.3 12.1 
11.8 11.5 
13.8 13.9 
10.1 
13.9 13.2 
12.8 
14.9 13.9 
12.7 
10.9 
12.9 
13.6 
13.8 
12.7 
14.0 
: 14.2 
M. 5.6 x 12.7 
am 6 6F CR . 1.3 
C. of V.| 2 10 
M. Mean. 


Ss. D. Standard Deviation. 
C. of V. Coefficient of Variation. 








AT Il AT Ill 


10.0 12.4 
10.9 12.7 
11.6 12.9 
11.1 13.3 


11.3 13.5 
10.3 12.5 
11.5 13.9 
11.5 12.5 
11.3 12.8 
11.2 13.4 
10.6 13.8 
10.6 14.3 
11.4 14.3 
10.2 12.9 
11.4 12.5 
10.3 13.1 

9.0 13.2 
11.6 13.4 
10.3 12.7 
11.0 13.5 
10.2 12.8 
11.8 14.6 
10.9 12.7 
12.0 
14.2 


> 
3 








nO Ot Or Ot Or Gr Gr ee ie ee ee OD 


woo 


L 
DD -3 3-9 & fo be 


tT on 


11.0 











CH DE EIAOSUBDUWI DI WOH WHS DODO DHHDIOUOe 

















ASA ABRA MA AAIAABABABAABAANAE SAMA S MOH 











—_ 





tion, but with as great an age interval as this, the findings suggest that 
for this group onset of ossification in a single center laid down seven 
years before menarche has an appreciable relation to menarche, exceed- 
ing significantly that of mean total skeletal age as determined by our 
standards. 

First Sesamoid of the Thumb (Sesamoid Age).—The ratio between 
the means and probable error of the difference between the means shows 
that for boys there is no significant difference between mean total skeletal 
age and sesamoid age. There is a significant difference for these girls. 

The r between sesamoid age and menarcheal age is +.71, and that 
between mean total skeletal age at that point and menarcheal age is +.58. 
While the difference between these two correlations is not great, it 
shows the same trend as that for the r between ulnar age and mean 
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TABLE II 


MEAN ToTaL SKELETAL AGES FoR EACH CHILD AND AGE AT ONSET OF OSSLFICATION IN 
THE DistaL EpiIPpHysiIs OF THE ULNA, THE FIRST SESAMOID OF THE THUMB, 
AND THE CREST OF THE ILIUM, AND AGE AT ONSET OF FUSION IN THE 
DisTaL PHALANX OF THE SECOND FINGER IN THIRTY Boys 








ULNAR |SESAMOID| ILIAC FUSION ae eras — 
AGE an aoe ie MEAN TOTAL ones AGES 
( YR.) (YR.) (yr. ) (YR. ) 

I Ill IV 
5.3 15.0 
14.1 
14.1 
14.4 
14.2 
14.2 
13.2 
13.8 
15.0 
14.4 
14.5 
14.1 
16.0 
14.5 
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AT III 
14.6 
3.8 
14.5 
14,2 
14.8 
15.0 
14.3 
14.6 
14.6 
15.1 
14.6 
14.1 
14.7 
15.9 
15.3 14.0 
14.3 14.7 
15.0 é 6 13.9 
14.9 2.2 15.3 
15.0 J 3. 15.0 
14.1 ¢ 3.6 15.0 
15.2 
12.6 
14.8 
15.0 
15.4 
15.6 
15.0 
15.1 
18.0 
15.3 
14.7 
1.1 
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TaBLe IIT 


MEAN AND RANGE OF ONSET OF OSSIFICATION IN THE CREST OF THE ILIUuM (ILIAC 
AGE) FOR 130 GIRLS, GROUPED ACCORDING TO CHRONOLOGIC AGE AT MENARCHE 








NUMBER MENARCHEAL AGE MEAN ILIAC ILIAC AGE RANGE 
OF CASES (YR.) AGE (YR.) ( YR.) 

10.0 to 10.5 11.5 11.0 and 12.0 
10.6 to 10.9 10.8 10.1 to 11.5 
11.0 to 11.5 11.3 10.4 to 11.7 
11.6 to 11.9 12.5 10.9 to 14.0 
12.0 to 12.5 12.6 11.8 to 14.5 
12.6 to 12.9 12.6 11.9 to 14.7 
13.0 to 13.5 13.3 to 1 
13.6 to 13.9 13.8 2.7 to 1 
14.0 to 14.5 14.1 3.0 to 1 
14.6 to 14.9 14.9 14.9 
15.0 to 15.5 15.1 13.9 to 15.6 
15.6 to 15.9 15.0 
16.0 to 16.5 15.2 
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total skeletal age. These findings agree substantially with those of 
Flory? regarding the relation between sesamoid age and menarcheal 
age and show that the mean total skeletal age as determined in our 
laboratory does not aid more in predicting the menarche for this group. 

Crest of the Ilium (Iliac Age).—The difference between the mean iliac 
age and the mean total skeletal age at this time is insignificant for both 
boys and girls aecording to the critical ratio obtained by the use of the 
probable error of the difference between the means. 

The r between iliae age and the menarcheal age for the thirty 
girls was +.83. The r for mean total skeletal age at the time when 
ossification begins in the crest (namely, iliac age) and the menarcheal 
age was +.50 for the thirty girls and +.49 for the additional seventy- 
seven girls whose films had been assessed by Dr. Todd and Dr. Francis. 

The r between mean total skeletal age at menarche and menarcheal 
age for the thirty girls was +.74. The several r’s listed suggest that 
the mean total skeletal age for this group does not clarify the ossification 
and adolescent relationship enough to warrant a survey of the entire 
skeletal maturation process for such a study. 

The mean chronologic age of the thirty girls was 12.7 years at the 
menarche, while that of the next 100 girls studied was 12.9 years. 
Ossifieation began in the crest of the ilium in 66 per cent of the group 
within six months of the menarcheal date. The interval between the 
menarehe and the beginning of ossification in the iliae crest was more 
than a year in about 14 per cent of the entire group studied. Ossifica- 
tion tended to begin in the crest just after the menarche rather than 
just before it, although the iliae ages are scattered fairly equally around 
the menarcheal ages. 

There is no indication that the varying amounts of thyroid or iodine 
administered to approximately 11 per cent of these girls changed the re- 
lationship of menarche to erest ossification. They all fell in the closely 
agreeing group and began to menstruate at the average age. Irregular 
menses were not closely associated with differing ossification relation- 
ships, although irregularity occurred so rarely in this group that we 
may not have tested that point sufficiently. 

Iliac Age as a Maturity Determinator for the Adolescent Period.— 
There was no indicator of gonadal maturity available for the boys in 
this group which corresponded in specificity to the menarche in the 
girls. Therefore, it is suggested that onset of ossification in the crest 
of the ilium might possibly be used as a maturity determinator for cor- 
responding points of the adolescent period in both boys and girls. 

It will be noted from the foregoing data that the boys follow the 
girls in the sequence of ossification in the three centers investigated. 
The difference between the age at onset of ossification in the girls and 
boys is 2.0, 2.5, and 1.6 years for the ulnar epiphysis, the sesamoid of 
the thumb, and the crest of the ilinm, respectively. This is consistent 
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with the usual differences in general development between the sexes, 
girls being relatively more precocious than boys.® 

Furthermore, ossification in the iliae crest has a significant correla- 
tion (+.83) with the menarcheal age, since the two phenomena occur at 
almost the same chronologic age. We believe, therefore, that the onset 
of ossification in this center is not merely incidental to the menarche in 
girls but that it is possibly a reflection of comparable stages of matura- 
tion in both sexes. 

Fusion in the Distal Phalanx of the Second Finger.—Some years ago 
Hellman® observed that the distal phalanges of the fingers begin to unite 
with the metaphyses at the beginning of the adolescent period. We 
found that the epiphysis of the distal phalanx of the second finger 
fused with its metaphysis very near to the date of menarche, and our 
findings therefore substantiate the observation of Hellman.® Fusion of 
this epiphysis and onset of ossification in the iliae crest do occur almost 
simultaneously, and if, ultimately, they are found to show the usual 
sex difference in time and order of ossification, they can be interchanged 
roughly as indicators of comparable stages in adolescence. 

In the boys of this group ossification began in the crest of the ilium 
before fusion began in the distal phalanx of the finger. The reverse was 
found to be true for the girls. Since the group is small and the dif- 
ference is slight, this observation might not be confirmed by a larger 
number of cases. 

It was found that there was no significant difference in the mean age 
of the first appearance of the three ossification centers and the con- 
comitant mean total skeletal ages. The method of rating skeletal status 
by the use of a single maturity determinator reduces the number of x-ray 
films necessary, two roentgenograms being sufficient for an evaluation 
of the three centers discussed. If fusion in the distal phalanx of the 
second finger is substituted as a determinator for onset of ossification 
in the crest of the ilium, an x-ray of the hand is all that would be needed 
for this type of maturation study. 


SUMMARY 


Onset of ossification was observed in three centers of the skeleton 
in order to test whether this stage of development is a reliable indicator 
of maturity. The centers studied were the distal epiphysis of the ulna, 
the first sesamoid of the thumb, and the erest of the ilium. The age of 
first appearance of each center and the concomitant mean total skeletal 
age were each correlated with the menarcheal age. 


The age at which the epiphysis of the distal phalanx of the second 
finger fuses with its metaphysis was studied with a view to substitut- 
ing it for iliae age in our formulation. Thirty boys and thirty girls 
whose records covered the necessary age range were used for the study. 
One hundred girls were added to the group in order to compare their 
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iliae age with the menarcheal age. The onset of ossification in the 
crest of the ilium is discussed as a possible maturity determinator for 
use during the adolescent period in both boys and girls. 


CONCLUSIONS 


1. The age at onset of ossification in the three centers which we desig- 
nated as ulnar age, sesamoid age, and iliac age was found to provide 
as reliable a measure of maturity as the concomitant mean total skeletal 
age in this group of children. 

2. Ossification began in these three centers according to the normal 
order of general development peculiar to each sex, i.e., boys follow girls 
in sequence of ossification. 

3. The ages at which ossification began in these three centers each 
correlated more closely with the menarcheal ages than did the corre- 
sponding mean total skeletal ages in this group. 

4. Ossification began in the erest of the ilium within six months of 
the menarche in two-thirds of these girls. 

5. Fusion in the distal phalanx of the second finger also began near 
the menarche. This phenomenon occurred shortly after the menarche 
in a majority of the group. 

6. It is suggested that onset of ossification in the crest of the ilium 
might possibly indicate a point in the maturation cycle of the male 
which is comparable to that existing in the female at the time of the 
menarche. 


The authors acknowledge with a great deal of pleasure the direction and advice 
received from Dr. W. W. Greulich during the preparation of this article. 
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OUTBREAK OF ACUTE CONJUNCTIVITIS OF UNKNOWN 
ETIOLOGY 


Jacosp H. Lanpes,* M.D. 
BrooK.yn, N. Y. 


PIDEMICS of acute catarrhal conjunctivitis, commonly referred to 

as ‘‘pink eye,’’ are frequent occurrences. Outbreaks usually occur in 
schools, nurseries, and institutions in the spring and summer months. 
Most of these epidemics are caused by the pneumococcus and less rarely 
by the Koch-Weeks bacillus. The infection is spread by direct contact, 
by fomites, and occasionally through droplet infection from the respira- 
tory tract. Many epidemics of follicular conjunctivitis, the swimming 
pool variety, have also been reported, the most famous one being that 
at Baden and referred to by Duke-Elder.'. That form of follicular 
conjunctivitis is easily recognized by the discovery of epithelial in- 
clusion bodies. Cases of conjunctivitis in which no organism is present 
are occasionally seen by ophthalmologists, but outbreaks involving sev- 
eral hundred cases, where no organism is discovered, are rare and in- 
frequent. A description of such an outbreak in which more than 200 
children developed a catarrhal conjunctivitis and where the etiology 
was unknown is hereby reported. 

During the first two weeks in May, 1941, thirteen children with in- 
flamed eyes who had complained of itching, tearing, and mild photo- 
phobia were excluded from school X, a junior high school in the Borough 
of Brooklyn. The palpebral conjunctivae were slightly inflamed. Sev- 
eral children also had an inflammation of the scleral conjunctivae. The 
symptoms, as a whole, were mild and not particularly disturbing. To 
the school nurse, the condition seemed to be that of a mild ‘‘pink eye’’ 
although thirteen children, over a two-week period, constituted more 
than the number usually seen by the nurse at that time of the year. 
Still, in view of the large school registration of over 1,600 children, the 
nurse at school X was not perturbed. 

During the next five days twenty-nine additional children with con- 
junctivitis were excluded, and from four to seven children were ex- 
cluded each day of the following week. The outbreak reached its peak 
on June 3 when forty children with conjunctivitis were referred for 
exclusion. The outbreak terminated on June 13. From May 6 to 
June 13, 203 children developed conjunctivitis in that school. Based on 
a school registration of 1,620 as of March 3 of that year, this constituted 
an attack rate of 12.5 per cent. 

Of the forty-seven classes in school X, seven did not have a single 
ease of conjunctivitis. The others had from one to sixteen cases. Four- 
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teen children had recurrent attacks after returning to school, with a 
variation of from one to sixteen days, the interval of time from the 
return of these children to the development of the second attack. Two 
children manifested symptoms of conjunctivitis the day after returning 
to school, and one child developed symptoms two days later. It is very 
likely that the latter three children were readmitted without having 
completely recovered from their original attack. 

In eight instances there were two children with conjunctivitis in one 
family, and in one case there were three children in one family. In the 
latter case, two children attended school X and one child attended 
school Z In only one ease was a history obtained of the development of 
conjunctivitis in older members of the family. In that household the 
father, mother, and an older sister developed ‘‘eye trouble.’’ In two 


houses there were two cases of conjunctivitis each and, in one house, three 
cases of conjunctivitis in children not of the same household. 


Conjunctival smears were taken of ten children and forwarded to 
one laboratory, while smears of ten other children were taken on another 
day and sent to a different laboratory. All smears were negative for pus 
cells, bacteria, or endothelial cells. Serapings of the conjunctivae were 
also negative. 

In attempting to ascertain the cause of the outbreak, several etiologic 
factors were considered and investigations conducted in those directions. 
The following causes were taken into consideration : 

1. Chemical (Paints or powders) 
2. Inhalant (Dust and pollens) 
3. Vernal or allergic 

4. Infectious 


Chemicals (Paints or Powders).—Chemieals responsible for the out- 
break could have been those used in the building for cleaning, serub- 
bing, or washing. They may also have been chemicals used in class- 
rooms for teaching purposes. It was ascertained from the building 
custodian that no new cleaning substances had been used before the out- 
break occurred or during the period of the outbreak. Furthermore, the 
supplies used in school X were furnished by central stores and were 
not different from any used in other schools in the borough. 

There are three science classrooms in the building. School X was 
operated on a departmental plan, although each classroom had an of- 
ficial class. Classes from the entire building came to the science class- 
rooms for instruction. One of these official classes in the science rooms 
had eleven students with conjunctivitis. Children, however, who at- 
tended those science classes did not handle equipment themselves but 
only watched experiments performed by the teacher in charge. Further- 
more, no chemicals producing fumes or gases were used in any of the 
science rooms at that time of the year. 
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Inhalants (Dust and Pollens).—As far as could be determined, there 
were no new grasses or plants outside the school building or in its im- 
mediate vicinity. The grass and the trees surrounding the building were 
perennials and had not been planted recently. 

There were no manufacturing plants disseminating fumes or gases in 
the immediate surroundings of the school. 

Vernal or Allergic—Vernal conjunctivitis is seasonal, beginning in 
the early part of the pollination period in the spring months, and the 
season coincides with the pollination of grasses. This form of con- 
junctivitis is characterized by itching, lacrimation, and photophobia. 
The conjunctivae have a bloodshot appearance, and the lacrimal ducts 
secrete a mucous discharge. LEosinophiles are usually present in such 
a discharge. 

The symptoms and physical signs of vernal conjunctivitis very much 
resemble those that occurred in the outbreak. Vernal conjunctivitis, 
however, occurs in children with past or present history of allergy and 
in members of families having allergic manifestations. Furthermore, 
the palpebral form of vernal conjunctivitis presents lesions throughout 
the year and lasts more than a few days. The limbie and palpebral 
forms never occur simultaneously.” * The latter manifestations defi- 
nitely speak against our cases being those of vernal conjunctivitis. In 
addition, it does not seem very likely that vernal conjunctivitis would 
oeceur in such large numbers. 

Infectious Several investigations were conducted to determine 
whether this outbreak might have been of an infectious nature. Three 
classes with the largest number of cases were on the fifth floor of the 
building. That floor had only six classrooms. The other two classes 
with a high incidence were located on the fourth and second floors. Al- 
though the fifth floor had only six classrooms, it had a total of fifty- 
five cases, 28 per cent of the entire school. Two classes on the fifth floor 
having more than ten cases each were adjacent to a gymnasium. The 
third class on that floor is the science room referred to previously. 

A sanitary inspection of the building revealed two interesting facts. 
A lunchroom for the children was maintained on the first floor of the 
building. During the investigation one of the workers in the eafeteria 
gave a history of ‘‘sore eyes’’ sometime during the middle of May, but 
the exact date could not be ascertained. Since the eye condition was 
very mild, the worker paid little attention to it and went on distributing 
food to the children. She was the only adult in the entire schoo] building 
giving a history of conjunctivitis. 

The silverware in the cafeteria was kept in open silver boxes, and the 
method of handling was similar to that of commercial cafeterias. In 
such a fashion, each child was in contact with many more pieces of 
silverware than she actually used herself. 
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An investigation of the drinking fountains throughout the build- 
ing revealed that the pressure of the water was inadequate and the chil- 
dren could not help but touch the guard over the faucets while drinking. 

There were several showers in the school and all of them were kept in 
good sanitary condition. Pupils were required to bring their own 
towels and soap. The showers were discontinued during the period of 


the outbreak. 
DISCUSSION 


This outbreak of acute conjunctivitis presents many unusual etiologic 
features. The characteristic feature of the outbreak, lasting a little over 
five weeks and reaching its peak on June 3, doubtless points to an 
organism as the etiologic agent. The recurrence of the condition in 
several children after returning to school is another indication of an 
organism being a factor. 

Besides the cafeteria worker, and the occurrence of an eye condition 
in three adults (contacts to a child), the disease was limited to children. 
Since Koch-Weeks infections had oceurred sporadically, it is possible 
that the three adult members of one family might have had a Koch- 
Weeks infection, the uncertainty being due to failure to consult a phy- 
sician. 

The many smears that we took were all negative for organisms, pus 
cells, or endothelial cells. Conjunctival serapings were also negative. 
If the outbreak was of an infectious nature, the cause beyond doubt was 
a virus. It is possible that the agent concerned was of such a type that 
it would not produce any neutrophilic response, similar to the toxin pro- 
duced by the Morax-Axenfeld organism or the toxin of Neisseria 
catarrhalis, both of which produce little or no neutrophilie response.‘ 

The absence of inclusion bodies in epithelial scrapings also does not 
preclude an infection. According to Thygeson, secretion smears are 
more satisfactory than epithelial scrapings for the reason that with 
the exception of Koch-Weeks bacillus and the gonococeus no bacteria 
are found multiplying on the epithelial cells of the palpebral con- 
junctiva.® 

It is likely that the disease was spread by direct contact and through 
fomites. The many cases that occurred in several classrooms on one 
floor, the classrooms being adjacent to a gymnasium, should be taken 
into consideration. The low pressure of the drinking fountains and 
the method of handling silverware in the cafeteria are two other pos- 
sibilities for spreading the infection. 

Despite the diagnosis by two physicians that the condition was that 
of vernal conjunctivitis, it is, nevertheless, felt from the diagnostic 
points previously referred to, that the outbreak could not be one of a 
vernal nature. The high incidence of 12.5 per cent in one school, the 
recurrence of the condition in many children, the absence of a history 
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of allergy, the involvement of both palpebral and scleral conjunctiva, 
and the absence of eosinophile cells in the conjunctival smears definitely 
speak against vernal conjunctivitis. 

SUMMARY 

1. An outbreak of conjunctivitis affecting 12.5 per cent of the chil- 
dren in a school in the northern section of Brooklyn in New York City 
is described. 

2. Investigations failed to reveal any etiologic agent. The many 
points considered suggest the conclusion that the outbreak was infee- 
tious in nature and was probably caused by a virus. 

REFERENCES 


. Duke-Elder: Textbook of Ophthalmology, St. Louis, 1938, The C. V. Mosby 


Co. 
. Lehrfeld, L., and Miller, J.: Arch. Ophth. 21: 639, 1939. 
3. Woods, A. C.: Arch. Ophth. 17: 1, 1937. 
. Thygeson, P.: Arch. Ophth. 19: 586, 1938. 
5. Thygeson, P.: J. Iowa M. Soe. 27: 15, 1937. 





PERTUSSIS PROPHYLAXIS 
A CLrnicaL Stupy 


JoHN F. Coppo.ino, M.D. 
PHILADELPHIA, Pa. 


HE use of pertussis vaccine as a means of active immunization 
against whooping cough has been neither fully evaluated nor uni- 
versally recognized. 

No attempt will be made to review the literature in detail. Suffice 
it to say that there appear to be two schools of thought. In the first 
group may be mentioned Sauer’**}* and Singer-Brooks,> who are 
among its most ardent supporters, and, in the second, Siegel® and Doull 
and co-workers," who are not so certain as to its effectiveness. The 
latter found the incidence of the disease not appreciably affected and 
its severity to be doubtfully benefited. 

These conflicting views appear to be summarized in a recent report 
of the Committee on Immunization Procedures of the American 
Academy of Pediatries* in which it is stated that its value has neither 


been proved nor disproved and that any immunity conferred is not 
absolute and is of doubtful duration. 

In view of this divergence of opinions, I feel justified in submitting 
a report of my study begun in 1937. 


METHOD OF STUDY 


The children in this study were divided into two groups. Group 1 
received the vaecine and Group 2, of equal size, was used as a control. 

The vaccine used was a heavy suspension of Hemophilus pertussis 
(phase I). Three successive subeutaneous doses of 20 billion, 40 billion, 
and 40 billion bacilli were given at two- or three-week intervals at 
approximately the seventh month of age. Agglutination, complement 
fixation, and opsonocytophagie tests have been used to determine the 
development of immunity. None was used in this study, as I felt that 
in the last analysis direct and intimate exposure to a definitely known 
vase of pertussis was the only absolute criterion. 

No case was considered sufficiently exposed unless there was intimate 
contact for two or more hours. In nearly all instances in this study, 
exposure was continued for days and in some cases for weeks. The 
children were either (1) members of the same family, (2) residents in 
the same makeshift and crowded apartments, or (3) neighbors so that 
daily intimate contact was maintained during play. 

From the Department of Pediatrics, Jefferson Medical College. 
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The criterion used in the diagnosis of pertussis was a paroxysmal 
cough accompanied by a definite whoop. Blood counts and cough 
plates were not employed. This criterion was applied to the children 
in the control group developing pertussis and to those children to 
whom the vaccinated and nonvaccinated children were exposed. On 
the other hand, any vaccinated child developing a paroxysmal cough 
without a whoop was considered a ease in which the course of the 
disease was modified by the inoculations. 


ANALYSIS OF DATA 
Two groups of eases (Table I), consisting of 160 controls and 152 
vaccinated children, were observed. A marked difference between the 
two was noted. 
TABLE I 


COMPARISON OF THE INCIDENCE AND COURSE OF PERTUSSIS BETWEEN TREATED AND 
CONTROL GROUPS 








TOTAL |NUMBER ESCAPES CONTRACTED | COURSE OF DISEASE 
NUMBER | OF EXPO- PERTUSSIS 
OF SURES PER PER MOD- 
NUMBE! NUMBER MILD SEVERE 
CASES ®) cent [NOMPSR! cent | “| erate 
15.1 | 45 | 84.9 | 14 | 26 5 
0 0 





GROUP 








Control 160 53 8 
Vaccinated 152 28 26 92.8 2 7.2 2 

















In the control group there were 53 exposures with 8 (15.1 per cent) 
escapes, while 45 (84.9 per cent) contracted the disease. There were 
14 mild, 26 moderate, and 5 severe cases. Among the vaccinated chil- 
dren, there were 28 exposures with 26 (92.8 per cent) escapes, while only 
2 (7.2 per cent) developed pertussis. These were mild and even ques- 
tionable but were considered pertussis in which the course was modified 
by vaccination. 

TABLE II 


THE INCIDENCE OF PERTUSSIS IN EXPOSED CONTROLS ACCORDING TO AGE 








CONTRACTED 
AGE PERTUSSIS 
IN NUMBER 

PER PER MOD- 

YEARS NUMBER NUMBER MIL SEVERE 

os ees R) CENT D | ERATE — 

Under 1 11 91.1 
1 to 2 8 88.8 
2 to 3 10 90.9 
3 to 2 10 83.3 
4 to é 4 80.0 

Over : 2 50.0 


ESCAPES COURSE OF DISEASE 





8.9 0 8 te 
11.2 
9.1 
16.7 
20.0 
50.0 

















Doe DOR eRe eR 

















A study of Table II reveals the ease with which children contract 
pertussis, particularly those under 4 or 5 years of age. This is in very 
marked contrast (Table III) to the treated group in which no child 
3 years of age or under developed pertussis. This should emphasize 
the need for early vaccination. 
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TABLE IIT 


THE INCIDENCE OF PERTUSSIS IN EXPOSED TREATED GROUP ACCORDING TO AGE 








CONTRACTED 
A6e PERTUSSIS 
IN NUMBER - 

PER PER MOD- 

TEARS TUMBE NUMBE Li SEVERE 

YEARS NUMBER] Gpacr NUMBER] pvr MILD | SRATE 

Under 1 0 0 1 100 
1 to 2 : 0 0 12 100 
2to3 j 0 0 6 100 
3 to 4 ‘ l 20 4 80 
4 to 5 : 0 0 3 100 

Over 5 1 100 0 0 


ESCAPES COURSE OF DISEASE 






































TABLE IV 


CASES IN WHICH TREATED AND CONTROL CHILDREN WERE EXPOSED TO COMMON CASE 





; CASE AGE CONTRACTED PERTUSSIS 








yr., 4 mo, No 
yr. Yes 
yr. No 
yr. & 7 yr. Yes 
yr. No 
yr. yr. Yes 


Treated 
Control 





Treated 
Control 


co 





Treated 
Control 





yr. No 
yr. Yes 


Treated 
Control 








Treated 
Control 


yr., 6 mo. No 
yr. mo. Yes 
yr. No 
yr. Yes 





Treated 
Control 


DOS) OO So) Or) ee Or 





A number of children (Table IV), treated and nontreated, were ex- 
posed to the same case with none of the vaccinated children contracting 
the disease. Three of the six groups were composed of brothers and 
sisters so that exposure was continuous and prolonged, while the other 
three occurred among members of the same household where two or 
more families crowded into a small one-family home. 

This group, though small, presents a more convincing demonstration 
of the value of immunization. 

The interval elapsing between vaccination and exposure (Table V) 
varied from two to fifty-six months. 

Two cases of pertussis developed, one thirty-six months and the other 
thirty-nine months following inoculation. An analysis of this table 
seems to indicate that immunity may be conferred early and that it 
may be retained from three to four and one-half years or more. 

Six infants (Table VI) were subjected to secondary exposures. Only 
one of these (Case 5) contracted pertussis, apparently losing his im- 
munity sometime between the second and the third year following vac- 
cination. 

These results appear to afford additional evidence that immunity may 
persist for several years. 
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TABLE V 


SUMMARY OF ELAPSED INTERVAL 


BETWEEN INOCULATION 


PERTUSSIS PROPHYLAXIS 


AND 


EXPOSURE 








INTERVAL IN MONTHS NUMBER OF CASES 


NUMBER C¢ 


INTRACTING 


PERTUSSIS 





ee ee ee 


pmb ied ed DD 





( 
( 
( 
( 





) 
) 
) 
) 


0 
0 


) 
) 





TABLE VI 


INJECTED 
FIRST 
EXPOSURE 
(ELAPSED 
INTERVAL 
IN MONTHS) 





AGE 
(MONTHS) 
INOCULATED 


CONTRACTED 
PERTUSSIS 


CASE 
NUMBER 


CHILDREN WHO HAD SECONDARY EXPOSURE AND THE 


RESULT 





SECOND 
EXPOSURE 
(ELAPSED 
INTERVAL 
IN MONTHS) 








18 No 
24 No 

9 No 
29 No 
24 No 
5 No 


Nt Co bo 
un © 


a oO 














39 _ 
36 
18 
41 
36 
18 





CONTRACTED 
PERTUSSIS 


No 
No 
No 
No 
Yes 
No 





SUMMARY 


A group of 152 infants were inoculated with pertussis bacilli (phase 


I). 


A follow-up study was conducted for about four and one-half years. 


Similar observations were made in a control or nonvaccinated group 


of 160 infants. 
and compared. 
CONCLUSIONS 


1. A vaccine of pertussis bacilli (phase I) given 
intervals in three successive subeutaneous doses of 


at two- o 


The results following exposure to pertussis were noted 


r three-week 


20 billion, 40 billion, 


and 40 billion organisms appears to be of definite value in the preven- 


tion of pertussis. 


2. Although no absolute statement can be made, one may say that 
immunity may be conferred as early as two months following vaccina- 


tion. 


3. The duration of immunity appears to be from three to four and 


one-half years or more. 


4. It is recommended that immunization be carried out routinely at 


approximately the seventh month of age. 





THE JOURNAL OF PEDIATRICS 


REFERENCES 


. Sauer, L. W.: J. A. M. A. 100: 239, 1933. 
2. Sauer, L. W.: J. A. M. A. 101: 1449, 1933. 
3. Sauer, L. W.: J. A. M. A. 112: 305, 1939. 


. Sauer, L. W.: J. A. M. A. 54: 979, 1937. 
. Singer-Brooks, C.: J. A. M. A, 114: 1734, 1940. 
j. Siegel, M.: Am. J. Dis. Child. 56: 1294, 1938. 
. Doull, J. A., et al.: Am, J. Dis. Child. 58: 691, 1939. 
. Report of the Committee on Immunization Procedures of the American Academy 


of Pediatrics, 1940. 





THE EARLY TREATMENT OF POLIOMYELITIS 


JoHN A. Toomey, M.D. 
CLEVELAND, OHIO 


HE legion of symptomless individuals who harbor the virus of 
poliomyelitis in their gastrointestinal tracts during an epidemic 
will be ignored and our attention centered upon the treatment of the 
paralytic or paresed patient in the acute stage of the disease. 
At this time, the patient may present: 
(1) the ordinary segmental somatic involvement of the body mus- 
cles exclusive of 
(2) the intercostal and diaphragmatic muscles. Although involve- 
ments of the latter are also somatic and segmental in char- 
acter, when present, conditions are created which have to be 
considered separately because of the severity of the symptoms 
provoked ; 
(3) a bulbar involvement of poliomyelitis ; 
(4) hemiplegia ; 
(5) an encephalitie reaction ; 
(6) peripheral and meningeal reactions. 


The present routine therapeutic procedures for poliomyelitis used 


in the Division of Contagious Diseases, Cleveland City Hospital, were 
adopted through trial-and-error methods after treating over 1,400 pa- 
tients in the acute stage of the disease. 

Place of Treatment.—The place to treat these patients is in a hospital, 
which has an organization prepared and trained to care for this infec- 
tion. Unless it cannot ve avoided, they should not be treated as casual 
patients in a general hospital. One should not expect the ordinary 
hospital always to have capably trained individuals at hand to treat 
an occasional case. Because of the lack of trained personnel, treat- 
ment given in the latter institution is often of little value, even less 
than that which could be given at home. I do not believe that home 
is the best place or that a mother’s care is best for the poliomyelitis 
patient. When the patient is at home, parents are too often urged to 
do things contrary to his best interests. I would state, however, that 
an intelligent mother may be the best aid available for the child who 
contracts poliomyelitis in a community not prepared to treat this type 
of patient. 

It is far better to be seen regularly and followed meticulously by an 
individual trained in physiotherapy than to be seen only occasionally 


From the Division of Contagious Diseases, City Hospital, and the Department of 
Pediatrics, Western Reserve University. 

Presented in part at the Annual Meeting of Region III of the American Academy 
of Pediatrics, Cleveland, Ohio, May 14, 15 and 16, 1942. 
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by the greatest expert in the world. Good care is given when the 
patient is in the complete charge of a competent physiotherapist and 
the pediatrician. The latter must see the patient daily while the pa- 
tient is in the acute stage. The orthopedic physician must be consulted 
later when weight-bearing becomes a problem and when splints and 
operations are indicated. 

The acute stage lasts as long as there can be anything done to re- 
cover muscle function, from three weeks to a year or more. If there 
is any disbalance, the patient should remain in bed until the muscles 
are re-educated. 

When the patient is admitted to the hospital, the parents must be 
informed that it may be necessary to treat him for from a few months 
to a few years, dependent on the severity of the condition. This knowl- 
edge prevents disappointments and later misunderstandings. 

Criteria of Diagnosis and Evaluation of Treatment.—To evaluate any 
treatment, the diagnosis must be made definitely and the natural history 
of the disease appreciated. One can never critically appraise a new 
therapy unless these points are remembered. 

Those who do epidemiologic work in this disease believe that the 
virus of poliomyelitis is commonly prevalent in an infected community 
and may be found in the gastrointestinal tracts of most of the inhabi- 
tants, and that the disease is merely an accident which oceurs to an 
individual during the course of mass exposure. Once we admit this, 
we immediately begin to appreciate the protean symptoms which may 
be presented by patients with the disease. Some have only a gastro- 
intestinal upset and stiffness of the back; others will have the same 
objective signs plus a stiff neck; still others, these symptoms and in 
addition some muscle pain; some may also have a slight paresis. These 
constitute the majority of patients during an epidemic. All individuals 
with poliomyelitis with such symptoms usually get better no matter 
what type of therapy is employed or whether none at all is used, and, 
when speaking of therapeutic results, these cases should be excluded 
in the statistical study or at least tabulated separately. 

The patients with anterior horn cell destruction, mild or severe as 
the case may be, are the ones that should be selected for treatment, 
especially if any superiority is claimed for any particular mode of 
procedure. In addition, whether poliomyelitis is mild or severe, the 
diagnosis should be made absolute and never considered proved in the 
absence of positive spinal fluid findings. There are so many causes of 
paralytie conditions that the diagnosis of poliomyelitis should never 
be made if the weakness or paralysis is not of segmental character. 
If, nevertheless, a diagnosis of poliomyelitis has been made, this fact 
should be mentioned in the protocols and the cases grouped separately. 
Finally, no patient with an encephalitic component should be deemed 
as having poliomyelitis before other conditions are excluded; and, in 
any event, these cases too should be grouped separately. 
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There is also a criterion of recovery. One may, by persistent train- 
ing, produce a litheness in an individual little short of acrobatic. This 
suppleness, however, is unnecessary and is in no wise approximated by 
the average individual; it also does not represent the result of any 
process of recovery but rather a persistence in the muscle training of 
good muscles. Complete recovery can be claimed if an individual puts 
his muscles to the same average use as he did prior to having the attack 
of the disease. 


I. GENERAL TREATMENT 


Position in Bed.—The patient should be on a hard mattress, under 
which boards are placed for the full length of the bed. A pillow espe- 
cially fitted may be put under the small of the back to make the patient 
more comfortable. This is especially important if the patient is heavy. 
A box or board is put at the foot of the bed and the feet placed against 
this at right angles. The legs point straight down, not out, and eversion 
and inversion are prevented by the use of sandbags. If the individual 
is overweight and the disease massive, the position of the patient must 
be changed frequently. Often, in heavy individuals, to avoid legal 
complications and suits for malpractice, it has become necessary for 
us to use intermittently a half plaster shell. Kenny’s results show that 
this latter is not necessary. The position of the patient should be 
changed frequently. 

Artificial Heat.—A cradle lined with tungsten lights (infrared) is 
placed over the involved muscles, with a pan of warm water under the 
cradle to regulate temperature changes. If the skin is too cold, cotton 
wrapping is placed about the affected part. This also helps to keep 
the skin in good condition. This coldness is an objective and not a 
subjective manifestation. 

Skin.—The skin is oiled and a barber’s electric vibrator passed over 
it three or four times a day. This keeps the capillaries dilated, and 
the skin becomes warm and the muscles are kept in normal tone. 

Position of Head.—If there is paralysis of the sternocleidomastoid 
muscles, the head is held in the exact center on a small ring. The 
patient may have a stiff neck, and the head may be bowed back be- 
cause the recti capitis muscles are contracted and the sternocleido- 
mastoid muscles are either weak or paralyzed. There may be a paralysis 
of the muscles supplied by the eleventh nerve with no stiffness of the 
neck. This stiffness is not always present. It is in the nature of a 
viscerogenetic reflex response. It differs from that stiffness seen with 
meningitis in that it is easily overcome with persistent forward pres- 
sure. This may be painful at first, but a few manipulations with coin- 
cident gentle stroking along the bellies of the recti capitis muscles 
will loosen these muscles and permit free movement. Occasionally, all 
the muscles of the neck are floppy, and the head will assume a depend- 
ent lolling position. If this oceurs, the head is rested on a small rubber 
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pillow and held straight by sandbags placed against each side of the 
face. This neck stiffness disappears within a few days without any 
treatment in the mild or moderately involved patient. In fact, it causes 
but little trouble at any time, except in the bulbar types where involve- 
ment of accessory muscles may aggravate the condition. 

Care of the Bowels—All patients except those with bulbar involve- 
ments are given 2 ounces of 50 per cent magnesium sulfate daily for 
the first two days and a high soapsuds enema three times daily for 
three days to get rid of virus and toxie factors present in the intes- 
tines. Autonomic function of the gut is regained within two weeks 
after the onset of the illness. Exceptions to this dictum are uncommon. 
A segmental paralysis of the intestines, usually involving the lower 
part of the small intestine, is often present. This may cause gas pockets 
with pain as a result. If the paralysis of the intestines becomes more 
extensive, the condition becomes more obvious, and the patient is un- 
able to evacuate the bowels, to return feces with enemas, or even to 
return enemas without having some pressure exerted over the lower 
abdomen—and this despite the fact that the rectus abdominis may be 
in good muscular tone. 

Care of the Bladder.—Paralysis of the urinary bladder may be present. 
As I have pointed out for many years, this is common and is due to 
involvement of the parasympathetic and sympathetic nervous systems 
with detrusor muscle weakness of the bladder and internal sphincter 
ani museles. The result is bladder paralysis with overflow dribbling. 
To establish drainage, this organ is washed three times daily with a 
1:1,000 dilution of merthiolate. Should this not be done, infection may 
follow, not because of the disease per se, but because of infection which 
may start in the retained urine or because of irritation as the result 
of the constant dribbling. Should infection occur, local external con- 
tiguous areas, such as the vagina, may rarely become secondarily infected. 

I onee thought that the bladder paralysis was due to direct involve- 
ment of the postganglionic gray fibers in the wall of the organ. Our 
recent experiments indicate, at least by exclusion, that the involvement 
is in the peripheral, sympathetic, and parasympathetic nerves, and not 
in the cord or in the bladder. That the bladder paralysis is not the 
result of cord involvement is obvious from the fact that (1) somatie 
museles which receive their nerve supply from the same segments as 
the bladder, i.e., second and third sacral, are not usually paralyzed, and 
(2) the bladder regains normal function within a few weeks, despite per- 
sistent massive somatie paralysis of the peripheral muscles elsewhere. 
This is so true that when the bladder function does not return, one 
should consider another diagnosis, usually peripheral neuropathy. It 
has been my clinical impression that if the bladder and gut were not 
emptied thoroughly, paralysis would spread. This has been indirectly 
confirmed, for I have shown that in monkeys the disease is more severe 
when the urethral outflow has been blocked. 
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Diet.—The diet is soft at first and solid in a few days. Gas-producing 
foods should be avoided since intestines segmentally paralyzed may 
become filled with gas, buckle on themselves, and cause intense pain. 
To equalize pressure, frequent enemas may be given or even a Wangen- 
steen tube inserted, except in the bulbar types of case. 

Fluids.—We do not give large amounts of fluids by mouth or large 
amounts of fluid by vein, whether hypertonic, hypotonic, or even iso- 
tonie, in the form of blood transfusions, convalescent serums, ete., since 
there is little fever present and but a slight increase in metabolism. 
In the spinal type, 1,000 to 1,500 ¢.c. of fluid will suffice for the first 
few days. (Bulbar types of cases must be treated differently. Sec 
Patients with Bulbar Paralysis.) Experiments which show the bene- 
ficial effect of hypertonic solutions are done on- animals with normal 
circulation, but these results cannot be applied to human beings ill 
with poliomyelitis in whom broken capillary walls are a common finding. 

Spinal Drainage.—Spinal drainage is wholly unnecessary. One, or 
at the most two, lumbar punctures are enough to obtain sufficient fluid 
for diagnosis. 

Drugs.—Drugs like methenamine, epinephrine, ephedrine, and quinine 
are worthless, as is autohemic therapy. Morphine and chloral hydrate 
are contraindicated, especially if the individual has bulbar paralysis. 
If nareosis is desired, the barbiturates, codein, or the bromides are 
used. Never use atropine, even when mucus is present; it only aggra- 
vates the vagal condition and does not dry up the mucus. The sulfon- 
amide drugs are absolutely contraindicated. They will not cure, and 
in the experimental animal, they aggravate the disease. 

Underwater Exercises—When the paralysis is limited in character, 
underwater exercises may be employed within a few days after the 
onset of the disease. Many movements otherwise impossible can be 
elicited. I believe a shallow, wide tub is better here than a pool. 

Patients With Bulbar Paralysis (Exception to General Rules).—The 
patient with bulbar paralysis should be given only 200 to 500 ¢.c. of 5 
per cent glucose daily by vein or rectum. Nothing is given by mouth, 
not even a cathartic. The bowels are emptied by frequent enemas for 
two days. At this time, the amount of glucose given by vein or rectum 
is increased to from 1,000 to 1,500 e.c. Cracked ice is used to soothe 
the parched lips. On the fourth day the patient may be asked to 
swallow. If mucus is still present in great quantity at the end of two 
days, withhold fluid a few more days. 

Bulbar Palsy.—Patients with bulbar palsy (actually vagus neuritis 
in most instances) are fixed supine with the foot of the bed elevated 
slightly and the patient turned to one side for postural drainage. How 
they should be permanently fixed depends upon the amount of secre- 
tion present in the throat. For a time we kept these patients flat on 
their backs with the foot of the bed tilted considerably upward. One 
of our house officers, William E. Lockhart, Jr., was able to show that 
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although no embarrassment of chest expansion in respiratory movement 
occurred, from an anatomical standpoint this position allowed little 
drainage of the pharynx and sinuses, and saliva tended to gravitate 
back into the pharynx, which would be especially disadvantageous 
should emesis oceur. There was minimal tracheal drainage with this 
angle of inclination of the patient from the horizontal; there was even 
some embarrassment of the diaphragm by weight of abdominal viscera. 
The large angle of inclination with the patient on the back and the 
head down is uncomfortable, especially if the trapezius muscle is para- 
lyzed. This, nevertheless, is often the only position that can be taken, 
and it should be taken with the disadvantages in mind. The posterior 
pharynx should be cleared frequently with a suction apparatus and the 
patient turned from side to side frequently but gently and with a mini- 
mum of fuss. 

The best drainage, according to Lockhart, was to place the patient 
in the ventral position, with his head over the edge of the bed and held 
suspended by canvas attachments, the bed but slightly tilted, and a 
soft air cushion held beneath the clavicles and pulmonary apices for 
chest support. This position will impede the slight expansion of the 
pulmonary apices; there will be slight interference with ventral but 
no interference with lateral thoracic expansion in respiration and no 
embarrassment of the diaphragm, giving maximal trachea] drainage 
with a minimum of inclination of the patient from the horizontal. 
The criticism of this technique is that head suspension cannot always 
be obtained efficiently. If the patient has a marked amount of mucus 
but no respiratory paralysis, the best and most practical thing to do 
is to put him in the supine and prone positions alternately with the head 
to either side, the end of the bed only slightly elevated and the position 
changed frequently. This allows nearly perfect drainage. The mucus 
is aspirated repeatedly from the throat with an electrical aspirator. 
The patient should be kept quiet and not be permitted to speak. Some 
barbiturate may be given. 

These patients are often badly frightened. The mucus collects in 
the throat and is drawn into the larynx with inspiration, and coughing, 
choking, and cyanosis result. They then make things worse by trying 
to hold their breath, and then when they can no longer refrain from 
breathing, they insufflate more material and have an attack of difficult 
coughing and breathing. They try to breathe superficially to avoid this. 
The results sometimes obtained in this patient with a little psycho- 
therapy and assurance are truly remarkable. Aspirate the mucus, place 
the patient in the position noted previously, assure him that his troubles 
are over, and urge him to adopt a regular breathing rhythm. Often, 
I have seen such patients apparently in the last throes of respiratory 
involvement become calmed and quieted in a few moments. Any form 
of therapy would suffice just so long as drainage is obtained and the 
patient reassured. 
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Seventh Nerve Paralysis—Seventh nerve paralysis responds quickly 
to infrared therapy. An ordinary tungsten bulb is held about eighteen 
inches away from the face twice a day for thirty minutes. In between 
times, the muscle is activated electrically, twenty to thirty contractions 
a day. 

Respiratory Involvements.—The patients who have involvements of 
the phrenic and intercostal nerves with respiratory symptoms are types 
apart. When there is such an involvement of the third, fourth, and 
fifth cervical segments of the spinal cord, the respirator should be used. 
Patients are taken out of the machine, even if only for a few moments 
to a few minutes the first day, the time outside increasing with each 
removal; otherwise, they may become permanent inhabitants of respi- 
rators. The other therapy is the same. Heat is supplied by tungsten 
bulbs and the temperature regulated. We never use the respirator in 
bulbar palsy, but if there is combined bulbar and intercostal and 
phrenic paralysis, one has to treat the greater emergency, i.e., the 
respiratory paralysis. However, these latter patients usually die from 
vagal nuclei involvement or of bronchopneumonia. 


II, SPECIFIC TREATMENT 


Serums.—Convalescent serum may be given in the preparalytic stage 
or to patients who have paralysis of isolated muscle groups. It may 
be employed in those who have paralysis or beginning vagal neuronitis, 


small amounts being given frequently and intramuscularly so that the 
material may be absorbed slowly in the hope of preventing the disease 
from spreading to other anterior horn cells. The least dangerous way 
to inject serum is intramuscularly. 

Protection experiments on monkeys have been consistently negative. 
These experiments have always been made on animals injected intra- 
cerebrally, intranasally, or intrasciatically. We have demonstrated to 
our satisfaction that the disease can be prevented in animals protected 
with convalescent serum when the disease is given via the gastroin- 
testinal tract. 

All virus experiments with pooled convalescent serum where path- 
ways of entrance other than the gastrointestinal tract were used may 
be discarded as being totally irrelevant in that they have nothing to 
do with the comparative circumstances under which the human being 
gets the disease. One cannot use experiments of the past to either 
prove or disprove the efficacy of serum. The only question now is 
whether serum used in the amounts that have been recently recom- 
mended by certain authors and injected intravenously can be shown 
(1) to have value and (2) to be harmless. 


Ill, TREATMENT OF MUSCLES 


If the motor component of a nerve is severed at its emergence from 
the cord, the muscles supplied by that nerve will in succession lose 
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their tone, atrophy, become the seat of a low-grade infiltration, and 
finally become fixed, immobile, and useless. 

if instead of nerve severance, the disease strikes all of the anterior 
horn cells, the effect is the same. 

In most patients, however, although the muscles seem paralyzed ob- 
jectively, there may be a few viable horn cells and axis-cylinders left. 
What will later happen to such a patient depends on what is done for 
him during the acute stage. If a long enough time elapses and nothing 
is done, the few axis-cylinders left may atrophy and the muscle may 
become useless. Even if some nerve axons should regenerate and there 
is no muscle left to be contracted, they, too, will in time degenerate and 
become useless. 

If the muscle could be kept in good tone and atrophy prevented, 
then a good reaction would be had if nerve impulses could come 
through again, even if only over the few cells and their processes that 
have not been totally destroyed. 

It is much more important, then, to save the bulk of the muscle, and 
as actually demonstrated by us in the human being, the latter will 
contract to a maximum capacity, even though but a few axis-cylinders 
of the nerve be left. 

Nature does not primarily splint the throat, intercostal, and dia- 
phragm muscles because they might become elongated. Why should 
one splint other muscles? 

The disease is in the nerve and not in the muscle, and too rigid 
immobilization procedures will defeat the very purpose or objective 
of all treatment, i.e., the conservation of muscle function, either actual 
or potential. Especially may this be true since muscle substance is 
lost so quickly and atrophy can actually be demonstrated and meas- 
ured in this disease within seven days after paralysis appears. 

Our objective for twenty years has been to keep the muscles in good 
condition until the edema of the cord is gone (about two weeks) and 
then to try to determine if there are not some nerve connections left. 
If there are, we educate the muscle supplied by them. 

Stages of the Disease.— 

Acute Stage: It is important to know what is meant by the acute 
stage. If by this is meant the time when paralytic spreads occur, one 
could state that this period would be over in a few days at the most. 
Occasionally, paralysis may extend after one week, but this is not com- 
mon. The temperature comes down in a few days no matter what is 
done. If the muscles only are considered, then the acute stage lasts as 
long as there is a chance for muscle re-education. 

Subacute Stage: This may be considered the stage of muscle training 
and re-education. It is presupposed that during this time some recovery 
is still possible. 
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Chronic Stage: This is an end stage after which no muscle recovery 
will ever take place, the stage for operation and orthopedic treatment. 

Immobilization—To my knowledge, the practice of immobilization 
in the treatment of poliomyelitis in the acute or initial stage was first 
questioned years ago by the late Henry O. Feiss, an orthopedic surgeon 
of Cleveland. As early as 1912, he became interested in the problem of 
nerve regeneration. He operated on dogs, producing mechanical lesions 
and a clinical picture roughly resembling that of poliomyelitis. He 
allowed his animals to meve about without splinting the muscles. He 
also reported on the question of nerve fusion, and incidentally a part 
of one of his techniques was nerve crushing. 

It does not follow that splinting necessarily rests a muscle and facili- 
tates return of function. Such a procedure does not prevent healthy 
musele contracture, since it fails to promote circulation and muscle 
contraction, and encourages the development of atrophy. Power is 
lost in a splinted muscle, and if splinting is carried too far, fixation 
may result. 

Over twenty-five years ago, Feiss demonstrated the early treatment 
of infantile paralysis. He felt that immobilization procedures as ree- 
ommended by the Harvard Infantile Paralysis Commission,’ which con- 
sisted chiefly in maintaining from the very start the greatest rest and 
fixation that might be obtained by the use of recumbency, rest, and 
splints, was not physiologic in its application. In such treatment he 
remarked that a patient might be placed on his back and strapped to 
a frame for a period of six weeks or more, a type of fixation applicable 
to every case without regard to individual symptoms. He remarked 
frequently that he did not believe in this accepted method of treatment 
because disuse of muscles in the early stage of infantile paralysis was 
direetly opposed to physiologic indications. He taught that most mus- 
cles were in reasonably good condition at the beginning of the disease. 

Subsequently, he publicly demonstrated the results of this method 
of treatment® and wrote about them later.*: * 


Fixed Splints and Casts Not Used.— 

For over twenty years I have not used either fixed splints or casts 
except where demanded or for legal reasons. Our results have been 
frequently demonstrated or referred to.° 

During these years we have employed active and passive massage, 
hydrotherapy, electrical stimulation, and re-education. Long prior to 
this, Feiss had employed active movement in the early stages of the 
disease. 

Occasionally, for some reason, a patient’s care could not be con- 
trolled, or the family or consultant insisted upon fixed splints, or it 
became advisable to have them applied, to avoid being sued for mal- 
practice. Such exceptions have always been in individuals with shoulder 
muscle involvements and occasionally with back involvements. 
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Objective—Our objective has been to conserve muscle function by 
conserving muscles, and we try to accomplish this by artificially or 
naturally contracting the muscles and by maintaining the circulation. 
We allow the patient gradually to move about as soon as possible, and 
to stand, if he can, within a few weeks after admission, since there is 
no stimulus better than standing and normal locomotion to establish 
proper balance and posture. 

I have never had a trophie ulceration or a bedsore develop, but then 
[ have never seen such a condition develop, even after the use of fixed 
splints. 

If an ulceration developed, other than one due to direct pressure, I 
would question the diagnosis of poliomyelitis and begin to wonder if 
a peripheral neuropathy might not be present. The patient with the 
latter condition also gets paralysis, and it is sometimes difficult to dis- 
tinguish between the two conditions. 

Balanced Motion——Man moves as a balanced unit. He can move 
even with muscle strength but little above 15 per cent function if the 
museles are equally balanced. An individual with pernicious anemia 
or an asthenic disease may have but 20 to 25 per cent of his muscle 
ability left and be extremely weak, but since his muscles are in bal- 
anee, he can execute complicated synchronous movements well. Thus, 
balance is more important than strength for coordinated movement. 

Manipulation and Position.—The muscles antagonistic to the paralyzed 
ones may be found stiffened early in the disease. The usual method of 
treatment has been to put the paralyzed and opponent muscles in immov- 
able fixed splints in the neutral position. We put them in a neutral posi- 
tion, but leave them free and loosely placed between sandbags. We then 
manipulate the muscle five to six times a day until loosened and then keep 
it lax. At the onset, irrespective of fever or pain, all of the muscles are 
moved through their normal are four or five times daily. If the patient 
is first seen late in the disease and ‘‘settling’’ or stiffness has already 
appeared, manipulation is started and the muscle moved to the point 
of pain and slightly beyond, each time a little more, until the muscles 
are loose. In most patients this stiffness disappears soon after a few 
manipulations, usually by the second or third day and often without 
doing anything. Some pain is present at first with this procedure, but 
the antagonistic muscles are usually free in from three to ten days. 
Where the pain is too severe, the light cradle is placed over the af- 
fected part. Coincident with manipulation, the belly of the stiffened 
muscle is gently kneaded along the long axis of the muscle fibers, a 
maneuver which helps loosen the muscle without too much pain. We 
sometimes fail to relax the muscles fully. 

Even before the contracting antagonistic muscles are free and loose, 
we start stimulating the paralyzed or paresed opponents by the gal- 
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vanie type of make-and-break current, getting about twenty to thirty 
. contractions per minute for two to three minutes. A sense of fatigue 
is always avoided. 

If the patient is seen late, several days after the disease has started, 
and the condition has been severe, the settled or contracted muscles 
may aggravate the condition of the weakened opponent, and as Kenny 
states, it would improve things if the tightened opponent muscles were 
loosened. 

Flaillike Muscles.—Oceasionally both muscle antagonistic groups will 
be involved and the muscles of the leg or arm be floppy. Here we aim 
to prevent elongation. The flaillike condition so often talked about is 
more apparent than real, and good results can be obtained when the 
hidden stiffness is manipulated. The spectre of flaillike conditions is 
a ghost which, once created, has conditioned our minds and made us 
fear to do anything for the patient in the acute stage. It should be 
understood that we have no illusions as to the probably flaillike dam- 
age which would result should the patient try weight bearing without 
good orthopedic supervision, but one need not fear such results if the 
patient is in bed and carefully watched. 

Encephalitic Component (Polioencephalitis).—If the patient has an 
encephalitis component, and this is not common, balanced coordination 
will be difficult, but manipulation and movement may be employed 
none the less. 

Early Walking.—Since the best stimulus is natural resistance to 
bringing about a normal reflex response, we induce the patient to use 
his muscles at once and to walk if possible within a week, but to walk 
correctly ; with the aid of attendants, every muscle is properly moved 
or not at all. If the muscles are too weak to bear weight but can be 
moved, education may be begun at this early date in bed. 

The patient with respiratory paralysis is manipulated in the respirator. 

Back Muscles.—Special attention should be given to the loosening of 
the back muscles. The patient is doubled up on himself to a point just 
a little beyond that where pain is experienced and then allowed to 
rest; the next time a little more manipulation is employed beyond the 
previous painful point and so on until complete freedom of passive 
motion is established. If this is done as soon as the patient becomes 
ill, the museles will not ‘‘set,’’ and there will be little or no pain on 
manipulation. 

Fatigue—One should realize that no exercises should be done to the 
point of fatigue. Fatigued experimental animals come down more 
quickly with the disease. Forceful manipulation is never recommended. 
The patient likewise is not to be excited, worried, or allowed to be- 
come apprehensive. 

Point of Concentration.—We concentrate our attention on the paresed 
or paralyzed muscles. We do not allow any movements of the oppos- 
ing group which might have been stiff before having been worked 
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loose and, following Feiss’ recommendations, try to project nerve im- 
pulses. Intelligent patients are able to sense the fact that an impulse 
is reaching the periphery long before there is any actual evidence of 
motion. We follow the original recommendation of Feiss in directing 
the patient’s attention to concentrate on the paralytic muscles. Even 
though he cannot move the muscle objectively, he is urged repetitiously 
to send impulses through the deadened muscles. The strong muscles 
are not actively or passively contracted ; only the weak ones. Muscles 
are singled out for individual treatment, dependent upon their weak- 
ness. If one muscle is strong and 50 per cent efficient and the opponent 
25 per cent usable, we stimulate and re-educate the opponent only until 
such time as the strength in both muscle groups is about equal. These 
methods are not detailed since physiotherapists are familiar with them. 

Routine of Muscle Re-education.—One should continue trying for mus- 
cle movement for some time: (1) for the sense of movement, (2) for 
a trace of movement, (3) for movement in the position of best muscle 
response to the least muscular effort, (4) for movement in an increased 
are of motion against gravity by passive aid, (5) movement against 
gravity, and finally (6) against increasing and opposing pressure. 

Such movements of the patient should be guided by a trained indi- 
vidual who should, under the supervision of the pediatrician, direct 
proper exercise for those muscles that are weaker than their opponents 
and attentively follow the aftereare. No patient should be allowed to 
become discouraged. It may sometimes take years to achieve results. 

Complications of Re-education.—If a muscle stays paresed or paralytic, 
substitution oceurs and inefficient movements result. Unless substitu- 
tion is overcome and the proper muscles activated, there is no progress 
made. It is felt that the few anterior horn cells and their axis-cylinders 
eould be compared with a battery which has nearly run down—there 
may be registration of some current present on the dial but not enough 
electricity goes through to turn over the battery. In poliomyelitis 
there are a few axis-cylinders left, but time only can recharge them and 
they must return to a muscle that has been kept in good condition if 
any good is to result. 


V. PAIN IN POLIOMYELITIS 


No diseussion of poliomyelitis ean ignore the question of pain and 
its treatment. 

(a) Pain in the abdomen occurs. The latter is caused by the buck- 
ling of a paralyzed segment of gut with proximal distension. It is 
relieved by enemas or insertion of a tube and by applying turpentine 
stupes to the abdomen. 

(b) The pain due to a distended bladder is relieved by catheteriza- 
tion. This pain is peculiar as to timing in relation to filling. The 
patient will have pain and accommodate himself to a certain quantity 
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of fluid, a certain threshold as it were, and the pain disappears; if 
the urine keeps accumulating, pain again appears after a time and, 
with accommodation to a new threshold, again disappears. In the 
male there may be several such attacks of pain until the force from 
behind is sufficient to overcome the buckling at the neck of the penis 
so that a flow starts, but the bladder is never emptied. This has to be 
done artificially. The pain disappears as soon as distention is relieved. 

(c) In the preparalytic stage, pain may be experienced in muscles 
which subsequently become paralyzed. This pain is simply explained. 
The virus travels along the sympathetic fibers and acts as an irritant 
when it reaches the somatie nerve. Hyperactivity of reflexes and even, 
at times, some muscular twitchings confused with tremorlike contrac- 
tions may be found. As the virus passes along the peripheral nerves 
toward the cord, it passes the posterior sensory neurones ; and, in pass- 
ing, pain may be produced, a type of pain which precedes segmental 
somatie paralysis, a direct irritative response. This pain is segmental 
in distribution and found only in those muscles subsequently paresed 
or paralyzed. This pain does not last very long, being gone in the 
average instance before somatic paralysis appears or within a few days 
after this has come on. Often it is absent. This is the type of pain 
which children have when handled before paralysis appears. This pain 
is not initiated in the skin, since there is no evidence of hyperacusis by 
the usual tests. 

(d) The second and more common type of pain practically always 
present rises in the unparalyzed opponents of the paralyzed muscles 
and is a type of pain which appears on muscle activation. If there 
is no movement, this pain does not seem to trouble the patient sub- 
jectively. This pain is probably due to a reflex tonic spasm. How- 
ever, if not attended, these irritated muscles will become stiff and 
contractions will occur. So long as no pressure is applied, there is no 
pain; but when an attempt is made to activate the muscles, the patients 
may complain bitterly and it may be difficult to move these muscles, 
even by manipulation. This pain is objective. It is unlike the pain 
arising at the start of the disease. It begins to be seen simultaneously 
with or a little after the disease starts and is found not in the affected 
but in the opposing muscles. It is peripherally activated by pressure. 
It is not in the skin. 

(e) A third type of pain which appears is like a vascular spasm and 
occurs in those overzealous patients who activate the weakened mus- 
cles too rigorously. This may appear in other muscle groups, but usu- 
ally in the ones that have been paralyzed. The patient is put to rest, 
heat is applied, and the muscles only passively exercised until the pain 
disappears. 

(f) A fourth type of pain appears when the muscles have become 
atrophic, shortened, and fixed, usually in some flexion-contracted posi- 
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tion. This may appear relatively early. It is demonstrable when the 
attempt is made to stretch the muscle through its normal are. 

(g) The fifth type of pain, which is common but not always present, 
is that associated with movement of the head. A stiff neck is common 
in meningitis and probably due to definite and direct irritation of 
sympathetic and peripheral nerves. It is a type of reaction which, 
when present, is not overcome by forward propulsion of the head on 
the chest. Attempts at movement are accompanied by severe pain. 
In poliomyelitis the head may be held stiffly, retracted, or perfectly 
normal, but its position can always be normally approximated by steady 
forward manner. The inability to move the head is due to paresis or 
paralysis of the eleventh nerve, which, from its position, arising down 
deep in the cervical area, could be easily involved. We feel that back 
and neck stiffness is the result of a viscerogenetic response. 

Our methods of treatment have been based on the premise that ma- 
nipulation and movement do not injure muscles unless they have been 
weakened by fibrous tissue deposition. We do not have to deal with 
such patients in the acute stage of the disease. As far as muscles are 
econeerned, we manipulate, stimulate artificially and passively, and 
teach concentration and the development of power equally, especially 
of the weaker muscles, always remembering that time means nothing 
and that patience means everything. When muscles are weak, we em- 
ploy the same methods that make a boxer’s biceps strong, build them 
up so that they hold the body in normal position, our objective being 
to encourage weak or paralyzed muscles. Operations may be necessary 
later, but I have never been impressed with the results. 

Viscerogenetic Response—The sympathetic nerves are easily involved 
and reflexly (or directly) irritate somatie nerves, causing contraction 
of back and, at times, neck and leg muscles—a viscerogenetic response. 
Where the virus spreads to the horn cells, there is a loss of connection 
with the interior, no impulses can be transmitted, and the muscles be- 
come apparently lax; but if, as we have shown, even in massive involve- 
ment a few axis-cylinders remain, these may be irritated and the irrita- 
tion shown. (Sehwartz and Bourman have actually demonstrated this 
experimentally by myographie recordings.) Later, after edema and 
inflammation subside, the irritation may become a local reflex phenome- 
non in the muscle itself. 

Sympathetic Involvements.—We have long held to the view that the 
sympathetic nerves are first disabled in this disease. This would ex- 
plain the sweating phenomenon, the occasionally dilated pupil, and the 
cold skin. 

Muscle Testing—After using the ordinary make-and-break type of 
galvanic current for many years, we have found it very informative. 
Electrodes (MeJntosh-Wall type) are applied over the insertion and 
head of various muscle groups of normal individuals and the following 
reactions obtained: 
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MUSCLE GROUP NORMAL RESPONSE WITH MUSCLE GROUP NORMAL RESPONSE WITH 


Deltoid 20 volts Quadriceps 25 volts 
Biceps 20 volts Abductors 25 volts 
Triceps 20 volts Adductors 25 volts 
Flexors of forearm 25 volts Hamstrings 25 volts 
Extensors of forearm 25 volts Peroneals 25 volts 
Extensors of fingers 25 volts Anterior tibial 25 volts 
Pectorals 20 volts Posterior tibial ) 95 volts 
Trapezius 20 volts Gastrocnemius { a 

Extensors of foot 25 volts 


We allow two weeks for the edema in the cord to subside before we 
test a muscle. Twenty-five volts is considered normal for most muscles. 
If between 75 and 100 volts are necessary to contract a muscle or group 
of muscles, the prognosis is poor and much physiotherapy will be neces- 
sary to bring about any functional return. If the required number 
of volts is between 30 and 50, the prognosis is good, and if below 
thirty, the muscles usually rapidly return to normal function no matter 
what the therapy. This method of following the recovery of muscles 
has been more practical and more objective in our hands than the 
spring balance muscle-testing apparatus. Our method lacks the usual 
subjective qualifications and the personal equations always present 
when the former method is used. 

Our results have astonished us. It has been voted by private agen- 
cies in Cleveland that the number of hopelessly crippled children has 
decreased, although the number of cases has increased; patients have 
been discharged from the hospital earlier, many walking out within 
three weeks of admission, and the muscles are kept in good condition 
until the orthopedic specialist can take over the patient. 

When we have been allowed to treat a patient without interference, 
no marked deformities have occurred. By no means have we been 
successful in every instance, and muscle power has been lost when we 
had least expected it. 

Conclusion.—It can be concluded that early treatment by properly 
trained individuals under the guidance of the pediatrician does not 
harm the patient and that fixed immobilization is unnecessary in the 
first stages of the disease. Whether other methods of early active 
therapy are better remains to be seen. 


VI. KENNY TREATMENT 


No paper on early treatment would be complete without some refer- 
ence to the- method of muscle therapy introduced by Kenny. She 
believes that the muscles affected in poliomyelitis are in a state of 
‘‘spasm’’ and that when they become shortened as a result of this, 
they pull nonaffected opponent muscles from their normal resting posi- 
tion and cause the latter’s weakness. If the spasm persists and the 
opponent muscle is kept too long in an abnormal position, perma- 
nent damage may result. Kenny contends that the nonaffected mus- 
cles frequently refuse to contract because of mental alienation. She 
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summarizes the salient symptomatologie features of the disease under 
three heads; namely, (1) muscle spasm (I do not believe, however, that 
this is the mechanism), (2) ineoordination, and (3) mental alienation. 

Spasm has been noted by others, but not under that term. Some 
men have referred to it as ‘‘reflex tonie contraction of opponent mus- 
cle groups.’’ I have referred to it as a ‘‘stiffness’’ or ‘‘settling’’ of 
muscles. The condition is the same no matter what it is called. The 
muscles are in tonie contraction. This muscular reaction is not spas- 
ticity in the medical sense, since it is not similar to reactions caused 
by pyramidal tract involvement and unassociated with any sign of an 
upper motor neurone lesion. Curiously this spasm may persist in the 
severely involved individual long after all edema has been absorbed 
and the pathologie reaction in the cord has become quiescent. 

A traumatie lesion of the brain cortex may so impair this organ that 
on recovery the patient may be left with a local hair trigger mechanism 
in the cortex which responds by convulsive seizures to the slightest 
stimulation, chemical or otherwise. Using a simile, after recovery from 
poliomyelitis, the cord may be in just such a state that its threshold 
response to exteroceptive stimuli is lowered. What otherwise might be 
normal impulses may cause it to respond abnormally, creating muscle 
spasm. 

Like any tissue, muscle reacts to normal or abnormal stimuli only in 
a certain way. It matters little whether the pathologie impulse causing 
the reaction arises in the cortex, in the cord, or in the peripheral nerves, 
or whether it is secondary to a deficient blood supply in the muscles 
themselves, or whether it is a referred response which arises in the 
sympathetic nervous system and is communicated to the somatic nerves. 
The reaction, i.e., contraction, is the same in all instances. Increased 
tone as a result of referred stimulation or as the result of peripheral 
nerve irritation may be either primary as a result of irritation of the 
autonomic nervous system or secondary as a result of this irritation 
reaching the somatic system. A response occurs which may not easily 
be distinguished from that seen in a spastic muscle, other than per- 
haps in timing and amplitude of the curves reflected on a smoked drum. 
Muscles which have been drawn taut, irrespective of the cause, might be 
stated to be in a ‘‘spasmed’”’ state. 

Were the anterior tibial group found paresed or paralyzed, one 
would say that the gastrocnemius group, if unopposed, would reflex- 
ively contract. Kenny’s implication is that the primary disease is in 
the museles with spasm, and she would say that the spasm in the 
gastrocnemius muscle group was probably the cause of the paresis or 
apparent weakness in the anterior tibial muscles. She might further 
state that this apparent weakness of the muscles would probably be 
immediately removed if the spasm in the opposing muscle were over- 
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come. I cannot agree with the assertion that muscle paresis or paralysis 
may always be the aftermath of spasm. The simple fact that in many 
patients muscles are massively paralyzed at once and at the onset of 
the disease without an intervening period of spasm would contradict 
this conclusion. 

It might be suggested that spasm (Kenny’s term), when present, 
was present in both muscle groups (extensor and flexor, ete.) at the 
onset. Then at some points the virus might have spread to the ante- 
rior horn cells and put some of these out of commission. Since now 
the connection between the cord and muscle would be poor or absent, 
the mechanism to express contraction would be gone, and there would 
be little objective evidence other than weakness, although the irritation 
of the opponent group might still continue. Explained this way, there 
would be no transference of motion in one instance and continued tonic 
spasm in the other. 

This might be a logical explanation of Kenny’s position, but it does 
not explain paralysis without spasm. I agree with Kenny that if some- 
thing is to be done in the opposed muscle group and there is persistent 
spasm, it is best to relieve the spasm. I would not agree, however, that 
nothing could be done to the weak muscles in the presence of spasm. 

It is very practical to know how long a spasm persists in the average 
case. I am certain from my own experience that spasm is not so 
important a factor in the patients who have a mild attack of the dis- 
ease. It must be pointed out that many people get over spasm and yet 
have no treatment. That spasm will be present for a certain time is 
admitted (usually two to three weeks), but it has not been my experi- 
ence that it will be present for a long time, except in the most severely 
afflicted. 

I cannot perceive of any explanation of this disease which does not 
first presuppose paresis or paralysis of muscles supplied by the central 
nerves. Admitting that paresis and spasm could even be found simul- 
taneously at the start and that the spasm would later make the con- 
dition in the opponent group worse, it still would not explain the cause 
of the primary paresis or paralysis. 

Spasm of the neck muscles is often absent, but when present is usu- 
ally quickly recovered from. In fact, of 225 patients seen in 1941, only 
five were unable to recover function of the neck muscles within a few 
days to two weeks after the onset of illness; to my knowledge, only 
three patients were still having difficulty at the end of the year, and 
then the condition was due to a contraction rather than a spasm. 

Pain is referred to by Kenny. It is my experience that pain is 
first found in the somatic muscles that later become paralyzed. The 
pain to which Kenny so frequently refers is in the opponent, non- 
paralyzed, ‘‘spasmed’’ muscle. It appears simultaneously with and 
perhaps a little later than the paresis or paralysis and is made obvious 
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only by objective movement or stimulation, a type of pain that has 
been quite universally recognized. This type of pain troubles the 
patient only when he is moved. It may not always be present, because 
opposing muscles may be paresed equally or frequently paralyzed 
simultaneously. 

It is stated that there is incoordination or that coordination is actu- 
ally disorganized. When the damper of the cortical pathway is re- 
moved, spasticity, lead pipe rigidity, and a lack of reciprocal inhibition 
with resulting ineoordination oceurs. This ineoordination is not the 
type seen in infantile paralysis. Incoordination presupposes the ability 
to move muscles, but not in a synchronous manner. In infantile 
paralysis there is a paresis or paralysis in the muscles (whether caused 
by spasm of opposite groups or not) and usually, but not always, a 
strong opponent. As a consequence of this, there is lack of balance and 
not incoordination in the medical sense. It is felt that this imbalance, 
a term which actually covers the same condition as Kenny’s incoordi- 
nation, has always been recognized. 

The Kenny concept is that certain muscles become spastic, shortened, 
and ineoordinated. There is lost power in the unaffected muscles, and 
the latter may not contract because of mental alienation. The term 
mental alienation is difficult to understand. Kenny believes that there 
is a decrease in proprioceptive afferent exteroceptive afferent impulses. 
It cannot be said that this has been proved, since the patient is always 
fairly well cognizant of his position in space and has normal sensory 
preconception. It cannot be denied, however, that normal sensations 
may create an abnormal response under the conditions of the disease. 

My conception of what takes place is supported by concrete evi- 
dence. In any organ, kidney, lung, ete., there is a marked oversupply 
of functioning tissue; the same is true of nervous tissue. The anterior 
horn cells are not all destroyed in most cases of infantile paralysis. 
First, there is a very definite disproportion between the extent of 
anterior horn cell destruction and the clinical condition of muscular 
paralysis during life; second, the amount of pathology present in the 
cord bears no relationship to the clinieal appearance, i.e., to the amount 
of paralysis present; third, I have demonstrated that only a few ante- 
rior horn cells and their axis-cylinders may be capable of taking over 
the entire movement of all the muscles supplied by the anterior horn 
cells in an involved area. 


Kenny believes that the patient alienates or loses the ability to con- 
tract the opposing weakened muscles. It would seem to me that there 
is a much simpler explanation than this. As previously stated, it ean 
easily be seen that a few axis-cylinders going to a muscle area act like 
the wires in a rundown battery. The wires from the battery may still 
register on the ammeter, but insufficient current comes through to turn 
over the motor. As soon as the battery is recharged (repaired), it can do 
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so. I would say that if muscles were kept in good condition by infrared 
heat or by Kenny’s hot foments, the few fibers left could move the muscle, 
proving definitely that there are fibers left and that these few fibers can 
move the muscle. This has actually been demonstrated by clinical 
experiments. It cannot be said that the patient loses his sense of move- 
ment in this or that particular muscle, but it is certain that he cannot 
project a current of action into the muscle and does lose his ability to 
project a current of motion. As a consequence, he substitutes and uses 
other muscles, thereby developing all sorts of imbalance (inecoordinated- 
Kenny) conditions. 

I agree with Kenny that if nothing is done for the muscles, they may 
grow worse, but not so much because of the spasm in the opposing 
muscle as because the few remaining fibers that connect the anterior 
horn cells with the exterior undergo degeneration if the muscles are 
not kept receptive. 

It is felt that the reason it takes so long to restore what is known as 
‘‘mental awareness’’ is because only a few anterior horn cell fibers 
escape in apparent massive involvement, and it takes time for these to 
take over the function of the entire nerve. The corollary is true that 
if the anterior horn cells are all destroyed in a certain area, recovery 
is impossible no matter what therapy is used. 

In the early treatment employed at City Hospital, Cleveland, we used 
active motion and manipulation. Sister Kenny has stated that she has 
tried this method without results. If the objective is merely to get 
over the spasm of muscles, we can report that we have had very good 
results with active motion and manipulation, although this has been 
associated with some pain. This is a valid criticism until we find that 
pain can be controlled. 

Do we make them worse by active movement? I have been inter- 
ested for years in many other diseases which show paralyses. I have 
had such patients with central nerve lesions and severe spasticity as 
well as patients with peripheral lesions and severe toxic neuronopathy 
(neuronitis, ete.). These patients also get muscle spasm similar to 
that seen in the poliomyelitis case, and the spasm is most marked in 
those muscles that belong to the strongest group. Despite the fact 
that there may be complete paralysis of both arms and legs and facial 
muscles in definite spasm, I have employed active and passive motion. 
I have manipulated the muscles of these patients at once and have 
taught the patients to walk within two months after the paralysis. 

Likewise, I have had experience with patients with upper motor 
neurone lesions. In one there was a lesion in the region of the lemnis- 
eus. At first the patient was in shock and had complete paralysis of 
everything below the neck muscles. She was put in the respirator and 
later showed al] the signs of an upper motor neurone response, marked 
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spasm (actually spasticity), and painful muscles. One would infer 
that since this individual was most spastic, she would be the very type 
that would probably give the most evidence of damage if early active 
treatment were damaging and harmful. Yet, I have eventually been 
able to train her to walk. One has merely to call attention to the 
fundamental work of Carlson and Phelps on spastic children to note 
that training may be employed in spastic conditions. 

Any disagreement I might have with Kenny is not with her method 
of treatment. She gets results. Whether hot foments are better than 
any other early treatment, such as the active and passive massage, 
electrical stimulation, and cradle lights, which I have employed for 
years, is another question. I agree with Kenny, as I did over twenty 
years ago with Feiss, that immobilization in the acute stage of this 
disease interferes with the nutrition of the muscle; it does not prevent 
deformity, but may encourage it, and certainly it gives the patient an 
adverse psychologic outlook. 

Since this paper was presented before the Academy in May of this 
year, I have spent a week at the University of Minnesota observing the 
patients treated by the Kenny method. In most instances, the patients 
demonstrated were in excellent condition and the muscles in an ex- 
traordinarily mobile state. The exceptions had not been treated by 
Kenny. Kenny exhibited an uncanny knowledge of bodily mechanics 
and the usage to which muscles could be put. Personally, I believe that 
most of her results are due to her innate superior knowledge of muscle 
re-education, in which she is past master. I may not agree with her 
theories, but she gets good results with her methods. 

I disagree with Kenny’s stand on respirators. It should be clearly 
understood that individuals with bulbar poliomyelitis do not need 
the respirator. This is acknowledged by everyone who has had 
any experience in treating these patients. All that is necessary in 
many instances is to aspirate the mucus from the throat and to com- 
bine this with a little psychotherapy. Patients with bulbar paralysis 
who are placed in the respirator usually die from an insufflation bron- 
chopneumonia. Nor would it be necessary to put patients in the 
respirator if they were able to use either the diaphragm or the inter- 
costal muscles, i.e., to use one without the other. 

It might be said by some that those patients who do need the respi- 
rator usually have such severe involvement that it might be better to 
allow them to die than to put them in the respirator at all. I do not 
mean to infer that this is a stand taken by Kenny. This, of course, is a 
matter of ethies and a stand with which we could not agree. Our duty is 
to save people’s lives, if possible, no matter what happens subsequently. 

I have had individuals who have been put in respirators whose lives 


have been saved. These patients have had early paralysis of the inter- 
costals and of the diaphragm. They have done well in the respirator. 
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One can easily see the position of the erities of active therapy if they 
would admit that the respirator could be of some value in treating 
individuals who could not breathe because the intercostal muscles were 
not functioning. They would immediately have to admit that patients 
who got well and had recovered from the usual intercostal paralyses, 
recovered despite active treatment to the ‘‘spasmed’’ opponents and 
that this did not harm them. By inference, if this is true of these mus- 
cles, it should be true of any others. 

I have used early treatment and active motion for years and do not 
think that light or electrical stimulation causes the patient discomfort, 
nor does it make his condition worse. Our practice is to treat the 
muscle, activating this in movement, and to try to manipulate the 
spasm out of its contracted state by rubbing, ete., in the same manner 
as we would manipulate a cramp. 

Our long-time results are not so good as those of Kenny, not because 
of the method of treatment, but because Kenny has been able to keep 
the patient under control and to apply her methods over a period of 
months or years if necessary. We frequently lose the patient at the 
end of the quarantine period (three weeks). Often after a period of 
treatment under our direction the patients are promptly splinted as 
soon as they leave the hospital. Our immediate results, I feel, are just 
as good. 

Kenny’s classification of muscles is most logical and her meticulous 


program of re-education leaves little to be desired in the aftercare of 
infantile paralysis. 
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ASCENDING MYELITIS COMPLICATING MEASLES 


JoHN O. Rypeen, M.D., Norroik, Va., AND JEROME GLASER, M.D. 
Rocuester, N. Y. 


NCEPHALITIS or encephalomyelitis is the most common neurologic 
complication of measles. The following case is of particular in- 
terest because the clinical picture was that of an acute ascending 
myelitis, 
CASE REPORT 


History.—M. B., a 13-year-old white boy, became ill on May 3, 1941, at which 
time he developed photophobia and fever. Three days later cough appeared and 
he ‘‘broke out with the measles.’’ At the same time an 11-month-old sibling was 
recovering from this disease. There followed some improvement until on May 9 a 
secondary temperature elevation was noted. The following day Dr. Charles H. 
Mehrhof of Ontario, N. Y., was consulted. He found the patient listless and with a 
temperature of 39.7° C. The boy failed to improve, developed marked muscular 
weakness, and two days later, May 12, was referred to one of us (J. G.) for con- 
sultation. 

Physical Examination.—The patient was a slender, well-developed white boy who 
appeared to be acutely ill. The temperature was 39° C.; pulse rate, 106; and 
respiratory rate, 24 per minute. He was somewhat drowsy, was rational, oriented, and 
cooperative and had no complaints. The skin was hot and dry; there was a fading, 
morbilliform rash over the trunk and lower extremities. There was no weakness of 
the external ocular muscles, no nystagmus; the pupils were equal and regular and 
reacted normally to light and accommodation, and the fundi were normal. The ear- 
drums were injected, hearing was normal; the nasal mucous membranes were con- 
gested. The lips were dry and cracked, the tongue coated, the pharynx injected; 
the heart and lungs were normal. The bladder was distended to a diameter of about 
10 em., and there was dribbling of urine from the urethra. There was, however, no 
urge to urinate. The sensorium was clear, and there was no evidence of involvement 
of any of the cranial nerves. The neck and back were stiff, and Kernig’s sign was 
positive. The musculature of the arms was weak, the left leg could not be moved, 
and the patient was barely able to raise the right knee from the bed. The tendon 
reflexes of the arms were present but quite weak, the abdominal and cremasteric 
reflexes were absent, as were the knee and ankle jerks. Babinski’s sign was negative. 
Sensation (pin-prick) was diminished in the legs. 

Laboratory Data.—Hemoglobin, 12.3 Gm. per cent (Sahli); erythrocytes, 
5,070,000; leucocytes, 18,000; blood smear showed 85 per cent neutrophiles, 9 per 
cent lymphocytes, 5 per cent monocytes, and 1 per cent basophiles. The blood 
Wassermann reaction was negative. A culture of the blood showed no growth. 
An intradermal tuberculin test (0.10 mg.) was negative. Urinalysis revealed a trace 
of albumin. Examination of the feces showed nothing abnormal. Examinations of 


the spinal fluid are included below. 


From the University of Rochester School of Medicine and Dentistry, and the 
Pediatric Services of the Strong Memorial and Rochester Municipal Hospitals. 
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Course in the Hospital—The boy was catheterized, and 600 ¢.c. of clear yellow 
urine were drained from the bladder. Lumbar puncture showed the spinal fluid 
pressure to be 50 mm. of water, the dynamics normal; the cell count was 200 leuco- 
eytes of which 82 per cent were lymphocytes and 18 per cent neutrophiles; the total 
protein was 40 mg. per cent and the glucose 65 mg. per cent. Culture of the spinal 
fluid showed no growth. The boy was given glucose intravenously and 5 c.c. of 
immune measles globulin* intramuscularly. 

The following day the patient was considerably better. He was alert and voiding 
normally; the legs could be moved a little and the temperature was within normal 
limits. A transfusion of 150 ¢.c. of citrated blood was given. Slow improvement 
continued during the next five days; the legs became stronger and the tendon reflexes 
of the legs perceptible. On May 19, sixteen days after the onset of the measles, the 
patient was noted to be losing ground. The legs were paralyzed, the hands and arms 
very weak, none of the tendon reflexes could be elicited, and there was indistinctness 
of the margins of the optic nerve heads. Lumbar puncture the following day 
showed the fluid to be under a pressure of 150 mm. of water and to contain 17 
lymphocytes per cubic millimeter, and 200 mg. of protein and 82 mg. of sugar per 
100 e.¢. 

On May 21, there was quadriplegia; the patient began to have difficulty in 
swallowing, talking, and breathing, and the temperature rose to 39.7° C. With the 
temperature rise an exanthem appeared which may have been a toxic rash or possibly 
a reaction to the immune globulin previously administered. The patient was never- 
theless given 15 c.c. of immune measles globulin in glucose solution intravenously 
and a transfusion of 150 ¢.c. of citrated blood. Diplopia developed twenty-four 
hours later. Because of increasing respiratory difficulty, cyanosis, and apprehen- 
sion, the boy was put into a Drinker respirator on May 24. Temporary improve- 
ment followed. The following day 15 c.c. of immune measles globulin were admin- 
istered intravenously. 

Direct laryngoscopy at this time showed flaccidity of the vocal cords. Ten cubic 
centimeters of purulent material were aspirated from the trachea and main bronchi. 
This material showed a type VII pneumococeus. Oxygen was administered by nasal 
catheter. Additional treatment throughout the illness consisted of the administration 
of thiamine, sulfadiazine, subcutaneous clyses, and feeding by gavage. On May 26, 
the patient expired rather suddenly while in the respirator, twenty-three days after 
the onset of the measles. Throughout the illness the boy had been clear mentally. 

Necropsy (Dr. H. B. Slavin).—Pertinent findings only will be described. The 
leptomeninges were thin and clear. The spinal cord was of normal consistency, but 
eross sections showed a slightly mottled appearance in the anterior and posterior 
horns. The convolutions of the brain appeared to be normal; the brain on section, 
after fixation, showed no gross abnormalities. Microscopically, some of the neurons 
of the cord were altered. Altered nerve cells were present both in the anterior and 
posterior horns, principally in the sections from the enlargements, and were more 
numerous in the lumbar than in the cervical enlargement. The changes in these 
nerve cells consisted of central loss of tigroid substance (chromatolysis) and of 
pyknosis; in some of the chromatolytic cells the nucleus was eccentric and pale and 
the margins were hazy; in others the nucleus was not visible. In the lumbar cord 
two examples of impingement of mononuclear cells upon the degenerate anterior 
horn cells were seen, giving the appearance of neuronophagia. There was a mild 
degree of glial proliferation and perivascular round-cell cuffing in the cord. A 
similar but less marked and much less extensive alteration was seen in the Purkinje 
cells of the cerebellum. Some of the pyramidal cells of the motor cortex were 
shrunken and did not contain visible nuclei. The cytoplasm of these cells had a 
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‘‘eoagulated’’ appearance. Perivascular round-cell cuffing was also seen occasionally 
in the motor cortex. Smith-Quigley stains of the cord and of several portions of the 
brain showed no evidence of demyelination. However, a stain for neutral fat showed 
this to be present in the posterior columns of the cord, and many fat-laden phagocytes 
were seen about blood vessels in the cord. This is probably to be interpreted as 
early demyelination. Giemsa stains showed no inclusion bodies. There were no 
thromboses in the blood vessels of the cord and brain. There was no evidence of 
meningitis, 

In addition to the findings in the nervous system, there were pulmonary conges- 
tion, edema and atelectasis; acute purulent bronchitis and bronchopneumonia. 


DISCUSSION 

Myelitis complicating measles is rare. Only four eases are reported 
in the American literature.'. Ford® reviewed the world literature in 
1928 and listed twenty-nine cases of myelitis complicating measles. 
Since 1928 we have found reports of eight cases, most of which are in 
the European literature.* 

The pathogenesis of the nervous complications of measles is unknown. 
Many observers believe these are acute inflammatory processes due to 
a neurotropic virus of measles. Finley‘ feels that allergy is an impor- 
tant factor in the pathogenesis. He bases this on the fact that the 
complication appears at the height of the virus-antibody reaction and 
suggests that the complication is the result of a hypersensitive response 
on the part of the nervous system. Rivers and Schwenkter® have pro- 
duced a demyelinating encephalomyelitis in monkeys by the repeated 
intramuscular injection of rabbit brain. They state that the character 
of the lesions observed is such that one would suspect they were caused 
by an infectious agent. Putnam® feels that the disease is noninfectious 
and that the fundamental abnormality is a spontaneous thrombosis of 
the small blood vessels within the central nervous system; he thinks 
that the abnormality might be basically allergic ; i.e., that an instability 
of the blood-clotting mechanism might be one aspect of allergy. 

The typical lesions of measles encephalomyelitis are found within 
the white matter of the brain and cord. According to Malamud’ the 
evolution is as follows: in the early stage the lesions are discrete and 
characterized by exudation of lymphocytes and plasma cells, perivascu- 
lar proliferation of microglia, and accompanying degeneration of 
myelin. In the subacute stage (after about three weeks) the lesions 
tend to coalesce and consist of demyelination, accumulations of gitter 
cells engorged with fat, and beginning repair by macroglia. In the 
later stages the demyelinated lesions acquire the characteristics of glial 
sears which lack all signs of inflammation. Ferraro and Scheffer*® have 
reported pronounced and widespread changes in the neurons similar 
to those described in our ease. 

An interesting clinical feature of our case which we have not noted 
in other reports was the steplike progression of the disease. It would 
progress suddenly and rapidly for a few hours or a day, then remain at 
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that level or regress very slightly, and then the cycle would be repeated. 
This went on until death. The first regression oceurred after admin- 
istration of the immune measles globulin which is why its use was con- 
tinued throughout the boy’s illness. As noted above, at times we gave 
this preparation intravenously and at no time was a disagreeable reaction 
encountered. As far as we know this is the first use of the immune 
measles globulin by the intravenous route. We were not then aware 
that MeKhann and his co-workers’ had suggested that the presence 
of certain tissue proteins and blood coagulants in the placental extract 
might make this unsafe for intravenous injection in man although it 
had been given to rabbits and monkeys in large doses without serious 
effects. 

Analysis of available data reveals that approximately one-half of the 
patients with postmeasles myelitis recovered completely, approximately 
one-fourth being left with residuals (these being in order of frequency, 
spasticity of the lower extremities, varying degrees of atrophy and weak- 
ness of the lower extremities, and disturbances of sphincter control), and 
about one-fourth die. 

Treatment is symptomatic and supportive; the use of convalescent 
measles serum and immune globulin seem to be without value. This 
serious complication of measles lends support to the use of prophylactic 
measures in nonimmune individuals exposed to this disease. 


SUMMARY 

A ease of ascending myelitis complicating measles is presented. The 
most pronounced pathologie changes were in the neurons of the spinal 
cord. We feel it fair to state that without the evidence of the im- 
mediately preceding measles, our case would have been indistinguish- 
able clinically from anterior poliomyelitis or almost any other type of 
myelitis. Pathologically, however, the differentiation from poliomyelitis 
or polioencephalitis is clear, as evidenced by the presence in our case 
of early demyelination (fat phagocytosis). 
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ACUTE PHOSPHORUS POISONING 
Report or A Case WitH RECOVERY 


Micuaeu A. Brescta, M.D., anp James M. Dossins, M.D. 
Queens, N. Y. 


HE following ease of acute phosphorus poisoning is reported for 

several reasons: first, the severe clinical picture presented by this 
patient on admission to the hospital, second, the diagnostic problem 
which it posed, and finally, to call the attention of the medical profes- 
sion again to the ever-present danger of this poison to the child, es- 
pecially of the toddler age group. Phosphorus is incorporated in rat 
and roach pastes which are easily available to the pica of some children 
in certain environments. Fireworks were formerly the greater source 
of eases of acute phosphorus poisoning, but parents have been edu- 
eated and cautioned to be more eareful with the handling of fireworks. 
However, in view of the high fatality rate of cases of phosphorus poison- 
ing, parents should be made more conscious of the potential death of 
their own children that exists in the apparently innocent rat and roach 
pastes. 

The nervous system seems to be especially vulnerable to phosphorus. 
The inferior olives and the lipophilic cells of the nervous system are 
involved early with fatty degeneration... Symptoms referable to the 
central nervous system appear frequently and early. Crouzon*? men- 
tions particularly somnolence, paresthesias, delirious states, and acute 
excitement and coma. Spielmeyer* noted the occurrence of purpura of 
the brain in phosphorus poisoning which he attributed to changes in the 
coagulability of the blood. Hammer‘ reported a case in an adult which 
revealed marked fatty degeneration of the cortex of the brain. Fatty 
degeneration of the liver may appear as early as six hours after in- 
toxieation,® and it is this fatty infiltration of the liver which is re- 
sponsible for the hypoglycemia with the subsequent reduction or com- 
plete absence of sugar in the spinal fluid. The absence of sugar in an 
otherwise normal spinal fluid is pathognomonic of phosphorus poison- 
ing. The marked hypoglycemia is explained’ by the failure of 
g!, cogenolysis to check the downward course of the blood sugar. The 
kidneys, spleen, and heart may also suffer toxic effects as manifested 
mainly by fatty degeneration. 

The majority of the cases of phosphorus poisoning in adults are a re- 
sult of suicidal attempts. Phosphorus has also been used as an 
abortifacient.. In infants and children, these eases are accidental. 

From the Pediatric Service of Dr. J. M. Dobbins, St. John’s Hospital, L. L C. 
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They are due mainly to the ingestion of fireworks or some form of rat 
or roach paste (see Table I). 


TABLE I 


SuMMARY OFr SIXTEEN CASES OF PHOSPHORUS POISONING WITH PERTINENT CLINICAL 
FINDINGS IN INFANTS AND CHILDREN 








SOURCE BLOOD ICc- SPINAI 
CASE AGE OF MAIN SYMPTOMS one 4p} TERIC | FLUID| RESULT 
PHOS. “| INDEX | SUGAR 








Stacy? 15 mo. |Fire- Coma Died 
works 
Corwin1° 3 yr. |Fire- Vomiting; hematem- Died 
works esis; convulsion; 
coma; enlarged 

liver; legs spastic ; 
earpopedal spasm 

















Sallsi1 Fire- Died 


(7 eases) works | 
Piersol and 3 yr. |Fire- Died 
Klemmer!2 works ; 
Dwyer and 3 yr. |Fire- Abdominal pain; | Died 
Helwig works vomiting; shock; 
liver enlarged ; 
drowsy 
Me Intosh!4 16 mo, |Rat Vomiting four days;/29 : Recov- 
paste coma; jaundice; ered 
liver enlarged ; 
hematemesis ; 
dark urine a 
Me Lean 18 mo. |Roach | Vomiting three 39 24 mg.| Died 
et al.15 paste days; urine, red; 
coma; jaundice; 
hematemesis ; 
epistaxis; melena; 
liver enlarged ; 
edema of ankles 
and wrists 
Humphreys 4 yr.|Fire- |Abdominal pain; Died 
and works vomiting; thirst ; 
Halpert16 jaundice; dark 
urine; soreness of 
arms; twitchings; 
diagnosed on 
seventh day acute 
meningitis 
Blumenthal 8 mo. |Rat Listless; pallor; d | Reeov- 
and paste cold, moist skin; ered 
Lesser17 jaundice; spleen 
palpable 
Sontag! 6 mo. |C.L.O. |No weight gain; | Recov- 
with lethargic; appe- | ered 
1.1 tite declined ; 
mg.of| anemia; x-ray | 












































phos- findings of long 
pho- bones 

rus per 
ounce 























Twelve cases due to ingestion of fireworks with 100 per cent mortality; 2 cases 
due to ingestion of rat paste with recovery; 1 case due to ingestion of roach paste 
with death; and 1 chronic case of phosphorus poisoning due to an antirachitic prep- 
aration with recovery. 
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CASE REPORT 


Chart No. 5546F. A white female, aged 16 months, was admitted to hospital 
Oct. 18, 1941, and discharged Nov. 5, 1941. 

Past History.—No previous illnesses. The child was well until the onset of the 
present illness. 

Present Illness.—Child was put to bed in evening apparently well. The next 
morning the mother could not awaken her and the child vomited several times a 
‘‘foamlike material.’’ She was then admitted to the hospital with the history of 
coma of about twelve hours, including most of her sleeping time. There was no 
history of recent open wounds although the mother reports that the child fell on 
her head a week prior to admission. There were no convulsions. 


Physical Examination.—Physical examination revealed a well-developed and well- 
nourished female infant 16 months of age lying in bed in coma with an occasional 
weak cry on being disturbed. There was continual gritting of teeth. The pupils 
were equal and reacted to light. The neck was not rigid. The leg and neck 
Brudzinski and Kernig signs were negative, and there was a bilateral positive 
Babinski. All tendon reflexes were hyperactive. Mouth was rigidly closed in a 
marked trismus and it was impossible to pry open to examine the throat. How- 
ever, the child was able to swallow small sips of fluid. During the examination 
the child suddenly became completely rigid in an opisthotoniec position. This oc- 
eurred several times and was followed spontaneously by complete relaxation ex- 
cept for the persistent trismus. The remainder of the examination was essentially 
negative. 

Course and Progress.—Because of the trismus, the fact that the child became 
rigid in opisthotonos on being disturbed, the coma, and the bizarre neurologic 
pattern, we entertained at this juncture the diagnoses of (1) tetanus, (2) menin- 
gitis, (3) encephalitis, and (4) phosphorus poisoning. The last diagnosis was con- 
sidered because the mother stated that a rat paste (J-O Paste; phosphorus, 1.38 
per cent) was within reach of the child but she did not know whether or not the 
child had eaten any of it. A spinal paracentesis was done and 15 c.c. of clear, 
colorless fluid were obtained which, on examination, was negative except for the 
absence of sugar. This fact coupled with the finding of phosphorus in the vomitus 
established the diagnosis of phosphorus poisoning and treatment was initiated. 
Five hours later the child could be aroused, the cry was more vigorous, and she 
made several successful spontaneous attempts to open the mouth. Ten hours after 
admission the child was fully awake, there was no more vomiting, and she ap- 
peared comfortable. There was no diarrhea. The day following admission the 
child appeared well. On the third day a puffiness of the eyelids was noted, and 
a generalized icterus was now evident. On the fourth day the liver was palpable 
two fingers below the costal margin. On the sixth day the jaundice began to 
clear, and from there on the child made an uneventful recovery. 

Laboratory Studies——Red blood cells, 4,100,000; hemoglobin, 76 per cent; white 
blood cells, 10,500 with 55 per cent neutrophiles, 3 per cent basophiles, and 42 per 
cent lymphocytes. Spinal fluid: white blood cells, 1 per cubic millimeter; sugar, 
negative; albumin, 1 plus. Vomitus positive for phosphorus (Sherer’s test). Urine 
on admission revealed only a trace of albumin but four days later revealed a heavy 
trace of albumin with 15 to 20 white blood cells per high-power field. Daily stool 
examination for six days was constantly negative for phosphorus but was positive 
for occult blood on two occasions. Blood chemistry done four days after admission 
revealed the following: sugar, 83.3; urea nitrogen, 16.8; creatinine, 1.5; nonpro- 
tein nitrogen, 31; chlorides, 481; total cholesterol, 142.8 mg. per cent; cholesterol 
esters, 20 per cent; icteric index, 80. 
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Treatment.—Treatment consisted of several gastric lavages with potassium per- 
manganate 1:500, continuous intravenous with normal saline containing 10 per cent 
glucose, calcium gluconate intramuscularly, magnesium sulfate by mouth, and a 
high carbohydrate, low fat diet. 


DISCUSSION 


Phosphorus is a severe destructive poison. It is absorbed rapidly 
through the gastrointestinal tract and manifests itself by fatty degen- 
eration and infiltration of the brain, liver, kidneys, and practically 
every other viscera of the body. The early symptoms are those of 
central nervous system insult, as shown in our case by coma and gen- 
eralized spasticity with trismus simulating tetanus. Later the symptoms 
are those of liver destruction with jaundice, enlargement of the liver, 
inereased icteric index, and hypoglycemia. If the patient survives the 
initial period, there develop then signs of kidney involvement. 

Most eases of phosphorus poisoning in infants and children were 
fatal (Table I). Hence, it is essential to make a diagnosis as soon as 
possible and institute treatment immediately. These patients should 
always be considered an emergency. 


SUMMARY 


1. A ease of acute phosphorus poisoning due to the ingestion of a 
rat paste is reported. 


2. The child made an uneventful recovery. 
3. A plea is offered to educate parents regarding the potential danger 
of rat and roach pastes to their children. 
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NEPHROCALCINOSIS 
A Case Report 


H. Wout, M.D. 
New York, N. Y. 


ALCIFICATION of the renal parenchyma in the region of the 
pyramids has been reported by Butler,’ Albright,? Zeman,*® and 
their associates and Lightwood.* Butler reported four infants and one 
boy 10 years of age; Albright, one girl 13 years of age; Lightwood, 
quoted by Butler, six infants; and Zeman, four infants. All the infants 
came to autopsy. The associated conditions in the infants were dehydra- 
tion, acidosis, gastroenteritis, pylorie stenosis, and tetany. The 10- 
year-old boy and the 13-year-old girl had the following characteristics 
in common: dwarfism, rickets, and acidosis. The 10-year-old boy was 
subjected to nephrotomy, and some opaque material removed proved to 
be a calcium phosphate carbonate compound, the consistency of bone. 
All of the above patients were acutely ill. Below is a ease report of 

a boy 11 years of age, ambulatory and without complaints. 


V. L., 11 years of age, was referred to the children’s urology clinic on May 7, 
1941, by the pediatric clinie because of nocturia (2 times) and polydypsia. 

Patient had been treated in the Orthopedic Clinic for a postpoliomyelitic con- 
dition of the right lower extremity since April, 1933. At the request of his mother 
he was referred to the pediatric clinic for a physical examination. A routine urine 
examination disclosed specific gravity, 1.011; reaction, acid; albumin, heavy trace; 
moderate number of leucocytes, and an occasional erythrocyte. 

Family History.—Mother, father, and two sisters, living and well. Grandmother 
diabetic. Unele died of tuberculosis. There is no history of kidney disease, hyper- 
tension, or syphilis. 

Past History.—Normal, spontaneous delivery at term. Birth weight, 10 pounds. 
Breast-fed up to the age of 11 months. Dentition was normal; no cod-liver oil or 
other vitamin preparation was ever administered. Erysipelas at 5 months of age; 
recovered in a week. Infantile paralysis at 11 months (right lower extremity in- 
volved). Hospitalized for this condition for three weeks and has been receiving 
treatment since. Circumcision at 2 years of age following treatment for a urethral 
discharge, supposedly gonorrheal in nature. Chicken pox, German measles, mumps, 
and whooping cough from 4 to 6 years of age. Infection of the gums at 6% 
years of age, treated locally. He received no medication for any of these illnesses. 
He never received sulfonamides. 

On Nov. 10, 1933, a Campbell bone-block operation was done at this institution. 
At this time a urine examination revealed a trace of albumin, a few leucocytes, 


and a specific gravity of 1.009. 


From The Children’s Urology Clinic, Hospital for Joint Diseases, New York City, 
Service of Dr. Paul W. Aschner. 
P wy at the meeting of the Clinical Society of the Hospital for Joint Diseases, 
an. 6, e 
Roentgenographic interpretation by Dr. Maurice M. Pomeranz. 
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Fig. 1.—Excretion urography (May 22, 1941). Fifteen-minute roentgenogram re- 
veals extensive calcification in the parenchyma of both kidneys, appearing to involve 
chiefly the medullary pyramids, and some ureteral dilatation. 
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His appetite has always been excellent; his diet has been varied. He has a 
preference for meat. 

He has no gastrointestinal symptoms. His only genitourinary symptom was 
nocturia (2 times) which symptom ceased on admission to the hospital, May, 1941. 
Mentally he is alert and since July, 1941, has gained seven pounds, his present 
weight, January, 1942, being 65 pounds. 

Excretion urography carried out in the children’s urology clinic revealed exten- 
sive calcification in the parenchyma of both kidneys appearing to involve chiefly 
the medullary pyramids, excretory function good, some ureteral dilatation, and a 
dilated urinary bladder. 

On May 16, 1941, he was admitted to the hospital for further investigation. 

Physical Examination.—Boy, 11 years of age, weight 65 pounds, height 49% 
inches, fairly well nourished but rather pale, pulse rate 72, blood pressure 88/64. 

Physical examination, which included complete nose, throat, dental, ophthal- 
moseopic, neurologic, and rectal examinations, revealed no other pathologie condi- 
tion than hypertrophied tonsils and adenoids and the postpoliomyelitic condition 
of the right lower extremity. 

Urological Examination.—Residual urine varied from 4% to 4 ounces on four 
occasions. 

Cystoscopic examination revealed a questionable bar formation. 

Cystogram showed no pathologic condition. A film in Trendelenburg position 
revealed no reflux into the ureters. 

Cystometric examination was normal. 

Laboratory Examinations.—Urine: Repeated casual urine examinations and re- 
peated concentration tests revealed the specifie gravity fixed between 1.006 and 
1.010 with a heavy trace of albumin, acid to alkaline in reaction, and moderate 
number of leucocytes and an occasional erythrocyte. The phenolsulphonephthalein 
two-hour excretion test was 45 per cent. Urine examination for leucine, cystine, 
and tyrosine erystals was negative. Culture of the urine was sterile. Smear of 
sediment for bacillus tuberculosis was negative. Intake varied from 1 to 2 L., and 
the output usually equaled the intake. Examination for Bence-Jones protein was 
negative. Guinea pig inoculation was negative. 

Blood Chemistry: The blood sugar estimation varied from 96 to 126 mg. 
per cent. The nonprotein nitrogen varied from 23 to 29 mg. per cent. The uric 
acid estimation varied from 5.1 to 6.8 mg. per cent. Urea nitrogen, 19.2 mg. per 
ent; cholesterol, 164 mg. per cent; albumin, 2.4 per cent; globulin, 1.4 per cent; 
A/G ratio, 1.7; calcium, 9.7 to 9.9 mg. per cent; inorganic phosphorus, 3.8 to 4.1 
mg. per cent. Phosphatase, 5.7 to 6.2 units; sodium chloride, 607 to 618 mg. per 
cent; carbon dioxide combining power, 50 vol. per cent. 


Blood Counts: 
Hemoglobin 11 11 12.8 
Red blood cells 3,680,000 4,800,000 4,800,000 
White blood cells 6,300 pitted 7,200 
Polymorphonuclears 45% 63% 70% 
Lymphocytes 50% 34% 27% 
Eosinophiles 3% 2% 2% 
Metamyelocytes 2% 1% 1% 
Wassermann and tuberculin tests were negative. Basal metabolic rate was —5 
per cent. 
Roentgenographie examination of the skull, long bones, epiphyses of long bones, 
vertebral column, pelvis, thoracic cage, and chest revealed no pathologic condition. 
Ossification centers were normal. 
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Roentgenographic examinations of the urinary tracts of mother and father were 
normal, 

Treatment.—Treatment consists of a quart of milk a day and 60 c.c. of a citrate 
mixture including the following: citric acid, 140 Gm.; sodium citrate, 98 Gm.; 
water to make 1,000 ¢.c. This did not affect the renal calcification after a period 
of one month. 

He is now receiving 18,800 U.S.P. units of vitamin A and 3,400 U.S.P. units 
of vitamin D in the form of Navitol (Squibb), 10 drops twice a day. 


SUMMARY 


A ease of nephrocaleinosis is reported with some impairment of renal 
function and no other associated condition. 

This case leads one to consider the probability that the renal lesions 
preceded the skeletal changes in the cases reported by Butler’ and 
Albright? and their associates. It may, however, represent a distinct 
entity. A follow-up study of this patient over many years will be 
necessary to provide the answer to these questions. 
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DON’T TAKE YOUR WORD FOR IT 


JEAN V. Cooke, M.D. 
St. Louts, Mo. 


HE tendeney to carelessness in speech is an old American custom 

often commented upon. While we are sometimes mildly amused by 
weird pronunciations of children learning to read, of adults with limited 
schooling, and of certain radio newseasters, we are much more critical 
of errors made in public utterances by those who hold university degrees 
and especially those of the so-called learned professions. 

Most physicians are not serious offenders in nontechnical or non- 
medical speech. It is with medical words, or at least words used more 
commonly by physicians, that one hears certain terms mispronounced 
with considerable regularity. While the younger physicians tend to be 
less careful than the visiting staff, one cannot escape the conclusion that 
the resident staff and younger doctors usually pronounce words as they 
have heard them used in the classroom and the elinie by their teachers 
and by the senior staff. This suggests the responsibility of lecturers 
and teachers in exercising some care in speech since their use of words 
will be considered authoritative by many in their audience. 

Sinee there are obvious disadvantages in verbal correction of indi- 
vidual errors in pronunciation in one’s associates and even in the resi- 
dent staff, it would appear that the precept of example in correct speech 
by leeturers and an occasional brief admonitory talk to stimulate word 
consciousness or ‘‘orthoépic’’ consciousness are the best substitutes. 

So far as authority for correct pronunciation of words is concerned, 
there appears little doubt that the standard dictionaries represent the 
pronunciations acceptable and in general use by educated and cultured 
people, and, as a rule, these authorities are in close agreement. In 
them, for the majority of words, a single pronunciation is given; in a 
small number, two or more are allowed, but one of these is indicated as 
the preferred or desirable pronunciation; while in a few there is such 
a difference of opinion that two are considered of equally good usage. 

Medical dictionaries as a rule conform closely to the standard works. 
The words taken as examples, and to be mentioned, have been selected 
beeause of their frequent use and are almost all in the group in which 
a single pronunciation is accepted by all authorities. In a few instances 
one may find some less favored acceptance of other pronunciation by one 
or another of the dictionaries, although the preference for the one cited 


here is so great as to leave no doubt as to its superior desirability. It 
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is assumed that all of us would prefer to employ the most acceptable 
usage and would not attempt to justify our use of a less favored pro- 
nunciation merely because we could find that it was the second or third 
choice by some dictionary. There are perhaps some who are quite in- 
different to correct pronunciation and feel that so long as their meaning 
is apparent, their individuat deviations in pronunciation are unimpor- 
tant. To them, such a discussion as*this is probably regarded as pedantic 
and a display of unimpressive erudition and useless precision. It is 
probable, however, that such persons are relatively few. It must be re- 
membered in this connection that there are often those in an audience 
whose attention is distracted by a speaker’s incorrect pronunciation of 
a word. If other mispronunciations follow, the speaker, to say the least, 
has injured his reputation for care and accuracy. Unless one is so 
great an authority, therefore, that his eccentricities even in pronuncia- 
tion ean be overlooked, it is better to use the orthodox forms. 

The opinion is sometimes expressed that widespread general usage 
of a certain unorthodox pronunciation will eventually render it correct 
and acceptable. It seems possible that this is true, although the new 
pronunciation would necessarily have to extend beyond local geographic 
groups and outside the medical profession. It should be noted that 
certain unconventional pronunciations may get to be accepted in any 
local medical community by continued use, but when one speaks in other 
localities in which the standard pronunciation is observed, his usage 
will be considered incorrect or provincial. 

In a certain few words only has the preference of certain groups for 
an unauthorized pronunciation actually led to the mention of this 
preference by English dictionaries. For example, the word route for 
which Webster states, ‘‘Root is now the generally accepted pronuncia- 
tion, but in certain cases rout (ou as in out) prevails, as in military use, 
among railroad men, and, colloquially, of a delivery route.’’ 

In considering medical speech defects, it is of some interest to specu- 
late on their etiology. Mention has been made of the tendency to imi- 
tate the pronunciation of medical lecturers and speakers especially by 
medical students and junior interns. For example, in the medical school 
with which I am familiar, the widespread use of AB-do-men* for the 
much-to-be-preferred ab-DO-men is apparently due to the fact that the 
former pronunciation is employed by a popular lecturer in medicine. 
As a contrast another illustration may be mentioned. A few years ago 
when the St. Louis encephalitis epidemic was being investigated, some 
of us questioned the pronunciation of ‘‘pahliomyelitis’’ (poliomyelitis) 
by our visiting physicians of the U. 8S. Public Health Service until we 
consulted general and medical dictionaries and found that was the only 


*Since the diacritical marks used in dictionaries to indicate pronunciation may be 
confusing to some, the simpler method of phonetic respelling is used with the accented 
syllable printed in capitals. 
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one given. Since then it has been mildly amusing to note that when I 
speak of ‘‘pahliomyelitis’’ to students—and sometimes to interns— 
someone in the group takes oceasion to refer quickly to *‘POHliomy- 
elitis’’ apparently with the implication that if I prefer a provincial 


pronunciation, he will stick to the one in common use. 

Probably the most common cause of mispronunciation is false 
analogy, since all words with certain syllables in common are not pro- 
nounced with the same accent. For example, the word KIL-o-meter is 
often mispronounced kil-OM-eter by false analogy with such words as 
barometer, thermometer, ete., when the true analogy is to millimeter, 
centimeter, ete. As examples of such medical words may be cited the 
group ending in -eal. The adjectives peritoneal, otorrheal, seborrheal, 
gonorrheal and diarrheal, are always correctly pronounced and the 
aecent on the ‘‘e’’ in all of them is apparently related to the fact that 
the e was originally a diphthong such as @ or @. However, there are a 
number of other adjectives with the same ending in which the accent is 
on the preceding syllable or antepenult so that considerable confusion 
arises from the false analogy in carrying over the accent from the first 
group. For example, we frequently hear the wrong accent in such 
words as men-IN-ge-al, pha-RY N-ge-al, la-RY N-ge-al, pha-LAN-ge-al, eoe- 
CYG-e-al and epi-PHYS-e-al, but it is rather a surprise for some of us 
to realize that the same accent applies to esophageal (e-so-F AJ-e-al) and 
appendiceal (ap-pen-DIS-e-al). If usage by many doctors over a num- 
ber of years gives authority for a new pronunciation then ‘‘ap-pen-di- 
SEE-al’’ and ‘‘e-soph-a-JEE-al’’ have that authority, but the fact re- 
mains that no general dictionary or even any medical dictionary has yet 
admitted them with the exception of Gould who gives only ap-pen-di- 
SEE-al. 

Another possible cause for errors in pronunciation may be called 
spelling pronunciation. When medical students and many of us after 
our student days see new and unfamiliar names in print for the first 
time, these are often mentally pronounced as they are spelled. This 
visual image and its assumed name which may be incorrect often remain 
very vivid so that in actual use later such words are associated with 
our original pronunciation and persist even after we hear them pro- 
nounced correctly. As examples of this possibility may be suggested 
menarche which is not men-ARCH, but me-NAR-kah; flaccid which is 
not FLAS-sid but FLAK-sid; sequela which is not se-QUEL-la but 
se-QUEE-la; the plural of coccus which is not COCK-eye but COCK- 
sigh, and the plural of fungus, which is not FUN-guy but FUN-jeye. 

A final speculation is that certain medical words may be wrongly 
accented from an improper emphasis accent. It appears possible that 
when di-LATE is called DI-late, or when a-DULT and re-SEARCH are 
pronounced AD-ult and RE-search, the speaker may be using an empha- 
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sis accent. This false emphasis is much more likely in the use of AP- 
ne-a and DYSP-ne-a for ap-NE-a and dysp-NE-a although it is more 
difficult to understand the atrocious garbling of hy-PERP-ne-a and 
or-THOP-ne-a for hy-perp-NE-a and or-thop-NE-a. 

Whatever may be the explanation for some orthoépie dysfunction 
among physicians, there are certain additional words which may be com- 
mented upon. SYN-dro-me, for example, has a single accepted pro- 
nunciation in all standard English dictionaries, but it is frequently 
called SYN-drome by medical speakers, possibly by false analogy with 
such words as hippodrome and airdrome. Several similar words of 
Greek origin, however, such as syncope and systole, are always given 
three syllables. Possibly as a result of medical usage medical dictionaries 
list only SYN-drome, although it seems hardly justifiable to assume 
that SYN-drome is correct if used medically, but in nonmedical usage 
the correct form is SYN-dro-me, since this is not a medical word. 


Some confusion also exists in the proper sound of a since there is a 


tendency among many to use the short a in such words as digitalis 
(dig-i-TAY-lis), status, ramus, raphe, foramen, and data, all of which 
are in common use and all of which are pronounced with a long a. 
Similarly centrifuge (SEN-tri-fuge) is not SAHN-tri-fuge, nor is 
centigrade pronounced SAHN-ti-grade, and, although SAHN-ti-me-ter 
(centimeter) is given a secondary rating by Webster, the same is not 


true about CEN-ti-gram. ; 

The recent extensive use of sul-fon-AM-ide drugs in chemotherapy has 
brought about the unexplained nickname of KEE-mo-ther-a-py by many 
doctors although others including all dictionaries maintain that all 
words with the prefix chem- are pronounced as in chemistry. It is also 
a mild shock, especially to chemists who speak frequently about the 
pyridines, to hear sulfapyridine ealled sul-fa-PIE-ri-dine. It should be 
remembered, too, that SAL-i-cyl-ates are not sa-LIS-i-lates, that citrates 
(SIT-rates) should not be called SIGH-trates, and that al-BU-min is not 
AL-bu-min. 

There is a tendency for the elision of a syllable or the slurring to- 
gether of two syllables in such words as laboratory and temperature 
which are frequently shortened to ‘‘labratory’’ and ‘‘temperture.’’ 
Several other commonly used words surprisingly enough have three 
syllables; for example, CAF-fe-in, RA-bi-es and SCA-bi-es. In the 
ease of cocain (ko-KANE), however, the two-syllable pronunciation has 
the full authority of several standard dictionaries, although Funk and 
Wagnall’s and the Oxford Dictionary still prefer KO-ka-in, the former 
referring to ko-KANE as ‘‘colloquial’’ and the latter calling it ‘‘vul- 
gar.”’ 

With the words respiratory, inspiratory and expiratory, there is more 
difference of opinion among the authorities than in any of the others 
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diseussed, and a brief summary of the various pronunciations is of some 
interest. Of twelve standard dictionaries, ten, including all the American 
ones, accent the second syllable of re-SPI-ra-to-ry. Only two (Hunter’s 
Eneyelopedia and Wyld) prefer RES-pi-ra-to-ry, and eight others give 
this as second choice. In general, in-SPI-ra-to-ry follows the same gen- 
eral pattern, but with ex-PI-ra-to-ry, all agree on the second syllable 
accent. Of the medical dictionaries there is absolute disagreement, 
since Stedman gives re-SPI-ra-to-ry and in-SPI-ra-to-ry while Dorland 
gives only RES-pi-ra-to-ry and IN-spi-ra-to-ry and Gould says RES- 
pi-ra-to-ry and in-SPI-ra-to-ry. 

Only a few other commonly used words will be mentioned. For ex- 
ample, in such words as ophthalmology, diphtheria, and aphthous, the 
»h should have the sound of f which is much to be preferred over 
op-thalmology, dip-theria and ap-thous; par-EN-chy-ma is not par-en- 
CHY-ma nor should parenchymatous (par-en-KIM-a-tous) be called 
par-en-K Y-ma-tous; and u-RE-ter is not YOUR-e-ter. Finally, CER-e- 
bral and VER-te-bral are not ce-RE-bral and ver-TE-bral ; it is the CAV- 
er-nous sinus and not ca-VER-nous; AU-top-sy is not au-TOP-sy while 
the word for the microscopic flagellates is not Tri-cho-MO-nas but Tri- 
KOM-o-nas. 

Before closing I should like to comment briefly on two additional 
speech errors. The first is probably of minor importance and concerns 
the use of certain singular nouns with plural forms. Human measles, 
for example, is such a word and one should always refer to this disease 
as ‘‘it’’ and not as ‘‘they’’ or ‘‘them,’’ and the same is true of mumps 
and of rickets. In this connection might be quoted the anecdote at- 
tributed to Horace Greeley, editor of the New York Tribune, who al- 
ways insisted that ‘‘news’’ was plural. On one oceasion he wired one 
of his foreign correspondents, ‘‘Are there any news?’’ to which the 
reply came promptly, ‘‘ Not a new.’’ 

The second group of terms, however, deserves more criticism and 
includes certain words used in a decidedly inaccurate and unscientific 
way. They are ‘‘pathology’’ to mean disease, or lesion; ‘‘serology”’ 
to mean some test for syphilis; ‘‘chemistry’’ to mean determination of 
certain chemical constituents in blood or other body fluids; and ocea- 
sionally, ‘‘hematology’’ to mean morphological blood studies. Such ex- 
pressions as ‘‘the lungs showed no pathology,’’ ‘‘he had negative serol- 
ogy,’ ‘‘blood chemistry normal’’ are becoming so common as to excite 
no comment, although we have not yet reached the point of saying, ‘‘He 
had no laryngology, or radiology, and his pediatrics was normal except 
for a four plus serology.’’ In general, the colloquial use of such terms in 
formal speech is in the same category with the Negro intern who ‘‘ could 
not get a post mortem because he couldn’t find the autoptician.’’ 
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In conclusion, I wish to disclaim any pose as an orthoépic au- 
thority, although I admit sufficient interest in nomenclature (and 
please note that no-MEN-cla-ture is only second choice in all dictionaries ) 
and in the correct pronunciation of words to have prepared this paper. 
My only object in bringing up the subject is to call attention to some 
of the words which are being habitually mispronounced and to make a 
plea for a greater respect for the accepted general usage of words in 
public speech, since it appears that many do not realize they may be 
forming unconventional word habits. One might supplement the ad- 
monition chosen as the title for this paper, therefore, by saying, ‘‘ Don’t 
take your word for it—unless you know it is the correct one.’’ 
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FOOD CONTAMINATIONS AND POISONS 
Part I 


GrorGe M. Lyon, M.D. 
HuntIneTon, W. Va. 


INTRODUCTION 


HE subject of so-called food poisoning is important not only in its 

relation to the protection of health in ordinary times, but also in 
relation to those special problems which are likely to be introduced in 
a period of grave emergency or community distress. Pediatricians are 
generally regarded as experts in the field of diarrheal disorders. A great 
deal of attention has been paid to this interesting and important prob- 
lem in publie health literature. Since 1930 there has been much con- 
sideration of the problem, and it is now possible to speak with relative 
certainty in regard to the important causes, incidences, and means of 
prevention and control. 


DEFINITION AND CLASSIFICATION 


Health can be injured by a variety of noxious agents which may 
naturally or unnaturally be a part of the food eaten. 

Rosenau® has defined food poisoning as meaning ‘‘acute attacks of 
illness due to some injurious property in food.’’ He recognizes two gen- 
eral classes of food poisoning: (1) food toxemia due to toxins preformed 
in the food and of which botulism is the only known example and (2) 
food infeetion due to the presence of enterotoxie bacteria within the food. 

To differentiate further the food toxemia group from the food infec- 
tion group, he says of the former: ‘‘Botulism is a specific toxemia 
caused by the Clostridium botulinum (formerly Bacillus botulinus). 
The bacillus grows in a great variety of foodstuffs, both of plant and 
animal origin, and produces its poison in the food before it is eaten. 
The name botulism (from botulus, a sausage) has lost its original sig- 
nificance. Botulism stands alone as a type of food poisoning. It is well 
understood and is the only known instance in its class. The bacillus 
itself is essentially a harmless saprophyte. Botulism further differs 
from food infection in that the attack is chiefly upon the central nervous 
system. Acute gastrointestinal disturbances usually do not occur. 

There is no fever.’’ 

Of the food infections he says, ‘‘Food infection is an acute, self- 
limited, specific disease usually associated with one of the salmonella 
group; sometimes staphylococci, ete. It is characterized by symptoms 
of gastrointestinal irritation with fever. The attack is acute with 
nausea, vomiting, colic, and diarrhea. Food infection is also called 


>>? 


food poisoning and commonly is misealled ‘ptomaine poisoning’. 


Read in part at the Annual Meeting of Region II of the American Academy of 
Pediatrics, Richmond, Va., April 25, 1941. 
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TERMINOLOGY 


The term food poisoning is unfortunate and inadequate. It empha- 
sizes unduly the nonbacterial aspect of the problem and is a relie of 
the old ‘‘ptomaine poisoning’’ days. 

The term food intoxication is hardly more satisfactory. By many it 
is used to refer to those toxemias or intoxications resulting from agents 
so widely diverse in character as those responsible for lead poisoning, 
mussel poisoning, and botulism. 

The term food infection is probably the least satisfactory of all, al- 
though it does have the virtue of focusing attention on the idea of 
bacterial etiology. 

The term food contamination would seem preferable as it would 
apply equally well to both contamination with bacteria and to con- 
tamination with heavy metals, organic toxins, and other noxious agents 
not generally present in food. It is descriptive of the etiologic and 
preventive implications so essential to understanding and control. The 
term food contamination is certainly preferable in all those instances 
in which the noxious agent is present in the food ingested, as an un- 
natural contaminant thereof. 

One could speak more properly of food-borne poisoning and of food- 
borne intoxications just as one speaks of food-borne infections. Botu- 
lism would be food-borne intoxication and so would the irritation of 
the gastrointestinal tract caused by the presence of enterotoxie non- 
invasive salmonella, staphylococci, and streptococci, whereas the food- 
borne infection would be typhoid fever, bacillary dysentery, and those 
diseases characterized by a characteristic specific clinical course. 


EXAMPLES OF THE VARIOUS TYPES oF Noxious AGENTS WHICH, 
Ir PRESENT IN ONE’S Foop, May INJuRE HEALTH 


. Noxious agents naturally present 
(a) Alkaloidal poisons of some plants 
(b) Amanititoxin and other poisons of toxic mushrooms 
(ec) Poisons found in bodies of some tropical fish 
2. Noxious agents not naturally present 
(a) Metallic and chemical poisons 
Lead, arsenic, cadmium 
Caustic alkalies, acids, alkaloids, adulterants, ete. 
Cyanide from silver polish or fumigant spray 
Fluorides, ete. in insect powders 
(b) Poisons occasionally present 
Poison of white snake root in cow's milk 
Poisons present in some fish only at spawning time 
Plankton or dinoflagellate poison in mussels 
Plankton overgrowth or deeay in fresh water 
Cyanide producing bacteria in water 
Lathyrin 
Solanin (Potato poisoning) 
The incitant of ‘‘favism’’ 
Oxalie acid 
(ec) Parasites of plants 
Ergot (Claviceps purpurea) 
(d) Parasites of animals (Zooparasites) 
Trichinella spiralis of hogs and rats 
T. saginata, T. soliwm, Echerichia granulosus, ete. 
Ova or larvae of parasites found on raw plant foods 
(e) Bacterial contaminants 
Produce a true exotoxin 
Clostridium botulinum 
Produce gastrointestinal irritation without systemic invasion 
Salmonella group (endotoxin) 
Staphylococci (exotoxin) 
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Produce a specific disease 
Eberthella typhi, Shigella dysenteriae 
Brucella melitensis 
Streptococci 
Tubercle bacilli 
Spirillum cholerae 
Amoeba histolytica 
Viruses 
Salmonella (invasive strains) 


BOTULISM 


Although botulinus intoxication is a rare disease, it is an extremely 
dangerous one, characterized by an insidious means of attack and by 
a high mortality rate. The symptoms of central nervous system in- 
toxication are so markedly different from the acute gastroenteritis of 
ordinary food poisoning that there could be little confusion. 

There has been no instance of botulism traced to any commercially 
canned products in the United States since 1925. The canning indus- 
try has successfully met the challenge in this field. However, there 
does appear to have been a relative increase in outbreaks of botulism 
due to the increased consumption of home-canned products. 

It will be remembered that Cl. botulinum is a spore bearer of the 
anaerobie type. It generally perfects its deadly treachery in some 
canned article in which the spore remains alive following the primary 
canning or preserving procedure. For this reason, fractional treatment 
of the food in processing, or a properly acidulated medium for preser- 
vation, is essential. 

The poison which is produced by the organism is a true toxin and 
a product of the metabolic activity of the bacteria within the food. 
It is an exotoxin. At least two antigenically different toxins have 
been recognized. There may be more. Two forms of antitoxin have 
been produced, type A and type B. The toxin is not heat stable, and 
it may be destroyed by cooking. If all canned foods were adequately 
cooked after being opened, preferably shortly before they are eaten, 
it would be possible to prevent botulinus intoxication following the 
ingestion of such food, even though previously contaminated with the 
organism and the toxin. Unfortunately many of the home-canned 
foods are eaten without further cooking (cold-pack string beans, etc.). 
The organism and the spore when introduced into the gastrointestinal 
tract are said to be without harmful effects, yet more than one ob- 
server has suggested this is not invariably true. 

Geiger® has called attention to the value of hypertonic glucose solu- 
tion accompanying specific antitoxin in the treatment of botulinus 
intoxication. He reported a significant difference in patients when the 
antisera was administered in varying quantities of glucose solution. 
One adult who recovered received 10,000 units of the antitoxin intra- 
venously in 1,000 ¢.c. of 10 per cent glucose solution. He was also 
given 1,000 ¢.c. of 10 per cent glucose solution alone on four or five 
successive days. 

In general, the type A organism is considered to produce a much 
more powerful toxin than the type B organism. 


PTOMAINE POISONING 


There has been a general acceptance of the view by the investiga- 
tors in this special field in recent years that there is no such a thing 
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as ptomaine poisoning. Ptomaines are described as secondary cleav- 
age products of protein putrefaction and as being organic chemical 
compounds, basie in character and formed by the proteolytic action 
of bacteria on nitrogenous matter. They may be formed from the 
putrefaction of either animal or vegetable protein. The term leuco- 
maine was introduced in 1872 by Gautier to describe similar basic 
substances resulting from tissue metabolism within the body. Leuco- 
maines were thus produced in the living body, and ptomaines in dead 
organic matter. 

Ptomaines are ammonia substitution compounds. They are produced 
by the splitting off of carbon dioxide from the acid group of amino 
acids. Many of them contain only carbon, hydrogen, and nitrogen. 
In general, they are inert. Those containing oxygen are somewhat 
more poisonous. They are simply the result of decomposition of the 
protein molecule and are produced by any bacteria which can produce 
this degree of proteolysis. 

A few of the ptomaines are physiologically active. If injected paren- 
terally, some are poisonous. Administered orally, even in relatively 
large amounts, the more poisonous ones are not toxie nor do they pro- 
duce gastrointestinal symptoms. 


BACTERIAL CONTAMINATION OF FOODS AS CAUSE OF ILLNESS 


Gartner is said to have been the first to demonstrate the bacterial 
etiology of food poisoning. In 1888 he studied an outbreak in which 
fifty-seven individuals became ill after eating the flesh of a cow which 
had been slaughtered because of enteritis. From the organs of the 
cow and from the spleen of the only person to die he isolated Salmo- 


nella enteritidis. 

Savage described 121 outbreaks of food poisoning which occurred in 
England between 1919 and 1931. Of these, 76 were due to S. aertrycke, 
14 to S. enteritidis, 7 to S. suipestifer, and 22 to miscellaneous strains 
of salmonella. 

Although Barber® in 1914 deseribed several cases of milk poisoning 
as due to Staphylococcus albus occurring in the udder of an apparently 
well cow, the staphylococcus was not entirely accepted as an etiologic 
factor until Dack and associates,”" Jordan,?* and Scamman and asso- 
ciates,** in 1930 demonstrated more convincingly the importance of 
staphylococci as etiologic agents in the so-called food infections. Their 
observations have been confirmed repeatedly and now the relationship 
is firmly established. 

In the United States, outbreaks of food poisoning have been traced 
not only to enterotoxie staphylococci and streptococci, but also to 
practically all of the members of the salmonella group. Of these S. 
enteritidis, S. aertrycke, and S. suipestifer have been most frequent. In 
numerous other instances, S. paratyphi and S. schottmiilleri have been 
involved. Besides these, S. typhi murium, S. Panama, S. Newport, and 
S. bovi-morbificans have also been incriminated in one or more reports. 

Outbreaks of food poisoning are said to be more common in con- 
tinental Europe than in England and more common in England than 
in the United States, where without question most outbreaks of food 
infection are due to staphylococci rather than to any of the salmonella 
group. These incidences are directly related to the food habits of the 
respective peoples. Uncooked meat products are not popular in the 
United States but cream puffs, custards, and uncooked mayonnaise are. 
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Because of the fact that the simplest clinical and epidemiologic ex- 
amples of food infection are to be observed in the staphylococcic infee- 
tions, it is desirable to consider this group before discussing the more 
complicated salmonella infections. 


STAPHYLOCOCCIC FOOD POISONING 


In 1914 Barber® described several cases of milk poisoning due to 
staphylococci. Samples of the fresh milk when cultured produced 
numerous colonies of both Staph. albus and Staph. aureus. The cow 
from which the contaminated milk was obtained was apparently healthy, 
although from her udders were obtained staphylococci similar to those 
obtained from the milk. Fresh milk containing the staphylococci did 
not cause diarrhea and vomiting when drunk by Barber. However, 
on standing, samples of the same milk did become toxie and did pro- 
duce these symptoms upon being drunk. Barber transferred pure cul- 
tures of the organisms isolated from the milk from this particular cow 
into sterile milk from another cow which was then incubated at 36.5° C. 
for eight and one-half hours. When on several successive days he drank 
50 ¢.c. of this inoculated milk, he quite regularly had an attack of 
diarrhea, the symptoms of acute gastroenteritis appearing about one 
and three-fourths hours after he drank the inoculated milk. The symp- 
toms were violent, the attacks lasting from seven to eight hours as a 
rule. Although he isolated both Staph. albus and Staph. aureus from 
the milk, it was his belief that the Staph. aureus was the more toxic. 
One attack did not protect against subsequent attacks, for he continued 
to have symptoms each time the experiment was attempted for several 
successive days. 

Jordan*®* focused attention on the staphylococcus as an important 
etiologic factor in the type of acute gastroenteritis generally referred 
to as food poisoning or food infection. In 1930 Dack, Carny, Wool- 
pert, and Wiggers” described an outbreak of food poisoning due to 
Staph. aureus obtained in great numbers from a Christmas sponge 
eake. When grown in broth the staphylococcus produced a toxin 
which was present in the sterile bacteria-free filtrate. When this fil- 
trate was swallowed by human volunteers, they shortly thereafter com- 
plained of nausea, diarrhea, and prostration similar to the symptoms 
observed in the original outbreak. 

In 1930 Jordan®* reported a study of six culturally different strains 
of Staph. aureus derived from widely different sources. When samples 
of 5 to 10 e.c. of the sterile filtrates from these organisms were added 
to milk and then swallowed by the human volunteers, the clinical pic- 
ture of acute food poisoning was regularly reproduced. Most of the 
cultures were forty-eight hours old, although some of them were as old 
as four to seven days. Age seemed to make little, if any, difference in 
the toxicities. Filtrates heated for thirty minutes at 60° C. failed to 
produce symptoms in human volunteers, suggesting that the toxin was 
not heat stable. In several instances second attacks were produced in 
the same individual when the experiment was repeated a week later. 

Jordan’s review™ of staphylococcus food poisoning in 1931 described 
clearly the situation prior to that time. He cited six instances of well- 
authenticated outbreaks of staphylococcus food poisoning and empha- 
sized the fact that in spite of special efforts to isolate members of the 
salmonella group from these outbreaks, they had not been able to do so. 
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Jordan described some interesting impressions in regard to apparent 
differences in the epidemiologico-clinical characteristics observed in 
attacks due to the staphylococcus group and of those due to the sal- 
monella group. The period between ingestion of the contaminated 
food and symptoms was shorter in the staphylococcie outbreaks, being 
generally less than four hours and often less than two hours, while in 
the salmonella poisonings it was more likely to be six to twelve hours 
before symptoms appeared. He pointed out that mortality from food 
poisoning due to staphylococci was practically nil, and that from the 
salmonella, approximately 1 to 2 per cent. While 2 ¢.c. of a sterile 
filtrate from staphylococci isolated from such instances of food poison- 
ing produced symptoms in human volunteers, filtrates from salmonella 
cultures similarly obtained even in amounts as large as 145 ¢.c. did not 
produce symptoms. 

It was shown that staphylococci obtained from the normal hea'thy 
throat and from the normal skin may be capable of producing entero- 
toxin. The realization of this fact is of great practical importance 
because of the widespread distribution of staphylococci, and the great 
opportunity offered thereby for food contamination whenever a flaw 
in the sanitary or hygienic practices of the kitchen occurs. 

Observations are conflicting as to the ability of individuals to de- 
velop some degree of tolerance to the toxie staphylococcic filtrates 
when they are repeatedly ingested. Dack and associates® could find 
no evidence that a true immune body could be developed. While the 
toxie substance of the staphylococecie filtrate was greatly weakened by 
boiling for thirty minutes, it was not completely destroyed nor was 
its activity altered by a relatively strong chlorine solution added to 
the filtrate three minutes before swallowing. 

In 1935 Stritrar and Jordan*® stated that there are no good criteria 
for the differentiation of various types of staphylococci and that in 
the food poisoning strains there is no homogeneity of biochemical, 
hemolytic, or agglutinative characteristics. 

A green-producing streptococcus*® has been shown to produce entero- 
toxic characteristics very similar to those of the staphylococci. 

Staphylococci have been shown to survive in a brine solution which 
would destroy bacilli, including those of the salmonella group. The 
practical importance of this observation is obvious. 

While some monkeys are susceptible to these staphylococcic filtrates, 
young kittens are the most suitable small animals for toxicologie de- 
termination of the characteristics of cocci isolated from such out- 
breaks. Dolman and Wilson®® devised a test employing kittens which 
appears to be both practical and specific. 

Borthwick® stated that he could produce typical food poisoning in 
small animals when the pH of the gastric contents was maintained 
at 7.3 before feeding the filtrates, and that a shift in either direction 
tended to decrease the likelihood of a toxic reaction. It was his belief 
that differences in hydrogen-ion concentration of the stomach contents 
had much to do with determining whether an individual would or 
would not become ill after he had partaken of food contaminated with 
the enterotoxin. 

Jordan and Burrows stated that the toxin could be extracted with 
ether, that it was instable when heated with N/100 HCl, and that it 
did not produce a skin reaction. The cocci appeared to lose their 
ability to produce the toxin after cultivation for several generations 
on artificial mediums. 
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Dolman and Wilson®® deseribed the toxin as having definite and 
specific antigenie properties. The serum of animals immunized with 
filtrates containing the enterotoxin developed neutralizing properties 
against this antigen. A specific flocculation reaction could be distin- 
guished. Others have confirmed the work of Dolman in this respect. 

Slocum and Linden,® of the Division of Bacteriology of the Federal 
Food and Drug Administration, have recently emphasized the impor- 
tanee of staphylocoecie contamination of ham products of the ready- 
to-eat variety. They pointed out that gelatin liquefaction on Stone’s 
medium is not a reliable index of the ability of the strain to produce 
enterotoxin. They did state, however, that the enterotoxie strains and 
the nonenterotoxie strains appear to differ specifically in their agglu- 
tinability by normal horse serum. The toxie strains were agglutinated 
by normal horse serum less readily, while the nontoxie strains were 
agglutinated readily thereby. The practicability of this test has not 
as yet been tested, but its simplicity has much to recommend it if 
indeed it turns out to be a reliable one. 

Reference has been made to the growth of bacteria on Stone’s me- 
dium. In 1935 Stone described a test which he felt was specific in 
that cocci capable of liquefying his beef extract gelatin agar medium 
were those of the toxie variety. He believed that cocci not doing so 
were not capable of producing enterotoxin. As pointed out by Slocum 
and Linden and observed also by others, this test does not appear to 
be a reliable index in this respect. 

Jordan and Burrows" have pointed out that starch or custard media 
are particularly suitable for bringing out the toxin-produecing charac- 
teristics of a strain of staphylococci. They were thereby able to pro- 
duce enterotoxie bacteria-free filtrates from strains which had not 
produced enterotoxie filtrates in previous laboratory tests. Strains 
having been previously capable of producing the texin but which had 
lost that ability through successive transfer were made to regain it 
when cultured on custard medium or ordinary medium enriched by 
addition of starch. 

The Division of Preventive Medicine of the United States Navy 
merits special commendation for having been genuinely attentive to 
the matter of outbreaks of so-called food poisoning. Wade in 1938 
and Thomas and Syslo® in 1939 presented very practical discussions in 
which they particularly stressed means of prevention. The latter 
article describes the results of a survey on food poisoning as based on 
the published reports in the Naval Medical Bulletin for the years 1922- 
1937 inclusive. There were seventy outbreaks involving the health of 
5,687 individuals. Suspected and proved causes were listed as follows: 
(1) food intrinsically poisonous, 4; (2) food contaminated prior to 
preparation, 2; (3) food contaminated between time of preparation 
and time of consumption, 43; (4) eauses of food poisoning undeter- 
mined, 5; and (5) details of preparation and handling of food not 
given, 16. On the basis of a closer study of the outbreaks reported, 
the authors stated that probably 77 per cent of the outbreaks were 
due to contamination between the time of preparation and time of 
consumption. It was their belief that in almost all instances such out- 
breaks were controllable and could have been prevented. Roughly, 
3,806 of the 5,687 individuals included in the survey were affected by 
food that had been prepared the day before serving. This food was 
mainly chicken, ham, beef hash, and tongue. It had been cooked and 
manhandled for sixteen to twenty-four hours before eonsumption. 
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They pointed out that warm meats in masses greater than eight inches 
deep are neither chilled through in the cold boxes in a matter of hours 
nor are organisms killed under such conditions. This survey is by far 
the best one at our disposal. Besides indicating clearly wherein lay 
the opportunity for prevention, it also quite properly stressed the im- 
portance of cleanliness of the food handler and the necessity for instruc- 
tion to cooking personnel in matters of detecting food spoilage, de- 
terioration, or infection. These authors also recommended that the 
time elapsing between the preparation and the serving of food should 
not normally exceed four hours and that all finely eut, ground, or 
sliced meats should be placed in shallow pans when being chilled in 
order to obtain uniformly low temperatures. I would like to point 
out that the opposite of this is often true when large masses of food 
are being cooked. The central part may not become hot and indeed 
may be heated just enough to enable the contaminating bacteria to 
multiply under conditions very suitable to them. This problem of 
quantity cookery does not generally arise in the individual home, but 
arises constantly in the preparation of food for large groups of per- 
sons; for instance, in cafeterias, institutions, school lunchrooms, service 
kitchens, emergency feeding stations, and the like. 


CHARACTERISTICS OF THE SALMONELLA GROUP OF BACTERIA 


Since the salmonella group of organism bears such an important re- 
lationship to acute food poisoning, it is desirable to review some of the 
more important bacteriologic and epidemiologic characteristics of this 
very interesting, and not particularly well understood, group of 


organisms. 

Jordan® stressed the difficulties of identification and the unfortunate 
misunderstandings resulting from the confusion in terminology exist- 
ing in the earlier German and English writings, as well as the many 
unsolved problems associated with the biology of these bacteria and 
their behavior in both the human and the animal host. 

Rosenau® stressed the importance of having a clear-cut knowledge 
of the colon group of bacteria in order to have a better understanding 
of food infection. He pointed out that this group is a long chain of 
important organisms with the highly specific typhoid bacillus at one 
end and the colon bacillus at the other, with the salmonella group 
occupying an intermediate position. Within this group, S. paratyphi 
and S. schottmiilleri are, in the order named, both closer to Bacillus 
typhosus than the others and also are less frequently a cause of food 
poisoning than the others of the group. He states that the classifica- 
tion of the members of this subgroup is quite involved, and that there 
is still a lack of agreement among different investigators concerning 
some of the details of classification. From the standpoint of causing 
simple food infections, he has cited S. enteritidis, S. aertrycke, and S. 
suipestifer as the most important members of this group. 

Recently Holmes,”° in comparing the characteristics of the salmonella 
which most frequently produce food poisoning with S. paratyphi and 
S. schottmiilleri, wrote that they ‘“‘have a greater range of adaptability 
in that they possess powers of invasion not only of man, but also of 
various animals, and in addition can multiply and survive in foods. 
These organisms are primarily pathogenic for animals and secondarily 
pathogenic for man.”’ 
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THE SO-CALLED FOOD POISONING SALMONELLA 


S. enteritidis, long recognized as an important cause of food poison- 
ing, has been the most frequent cause of food infection reported in the 
literature of continental Europe. 

S. aertrycke was described by Savage as the most common offender 
in England, accounting for 70 per cent of the cases studied between 
1919 and 1931. As observed by the English workers, there were essen- 
tially no differences in the clinical pictures described for S. aertrycke 
and S. enteritidis. The former seemed to have been a more common 
contaminant of milk and egg products, and the latter of meat and meat 
products. This relationship was only relative, however. 

S. suipestifer, only recently associated in an important way with 
food poisoning and yet long associated with the virus of hog cholera 
as a secondary invader, was isolated by Salmon and Theobald Smith 
in 1885 from hogs suffering from hog cholera and is a common cause 
of septicemia in hogs. For years we shared the belief of most German 
writers that man was not susceptible to infection with this organism. 
Now it is believed that there are many strains, only some of which are 
pathogenic for man. Considering the formerly widespread distribu- 
tion of this organism among hogs sold on the open market, it has cer- 
tainly been for man a much less active pathogenic member. Kuttner 
and Zepp’® have described paratyphoid-like fever in children due to 
S. suipestifer infection. Folsom and I*' have observed a ease of S. 
suipestifer infection which began as a simple food poisoning with the 
usual characteristic picture but which was, however, closely followed 
by a paratyphoid-like illness with meningitis. The organism was re- 
covered from the cerebrospinal fluid and from the urine in the second 
week of illness. The evidence available indicated that the infection 
had come about through the father of the patient ‘‘cold slaughtering’’ 
a hog which was, in all likelihood, the host to an active S. suipestifer 
infection. Price®® has recently studied a severe outbreak of gastro- 
enteritis in West Virginia, with some fatalities in which this was the 
etiologie agent. 

The instances just cited-conform with the impression of Holmes 
and of others that at times a food infection due to salmonella may 
produce a clinical picture presenting the dual characteristics so curi- 
ously possessed by these organisms, the first phase being that of the 
gastrointestinal irritation such as is seen in acute food poisoning, and 
the second phase being that of a septicemia resulting in a febrile para- 
typhoid-like state due to invasiveness and subsequent localization with- 
in the body of the living organisms after their introduction into the 
gastrointestinal tract. Such occurrences may be more common than 
generally recognized, as the paratyphoid fevers not infrequently have 
a sudden, stormy onset which may, at least for the first few days, be 
in many respects similar to the clinical findings in simple acute food 
poisoning. 

Holmes® refers to an epidemic in Germany, believed by him prob- 
ably to be paratyphoid fever, which was originally described by Wil- 
liam Cayley in 1880. Ham or veal supplied by a single butcher was 
eaten by 513 individuals attending a choral society picnic and by 
forty-eight other persons. Of the former group, 421, or 82 per cent, 
were attacked, and of the latter group, 45, or 93 per cent. Some of 
the picnickers became nauseated and vomited on the way home, while 
others did not become ill for several days. The duration of illness was 
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described as varying from eight days to three or four weeks. As de- 
scribed in the literature, the illness was clinically quite unlike true 
typhoid fever. 

S. typhi murium, a common pathogen for laboratory mice and rats, 
has been responsible for human illness. Both S. enteritidis and S. typhi 
murtum have been used as a raticidal virus. Both have been isolated 
from wild rats, and both have been observed to be the cause of clinical 
food poisoning. 

It has been pointed out by Jordan® that while in general the clinical 
characteristics tend to conform to the bacterial classification generally 
adopted, there is no strict conformity of correlation between apparent 
strain classification and the clinical picture which the strain may, on 
occasion, produce. 

Geiger and co-workers” described outbreaks of food infections due 
to S. enteritidis, S. aertrycke, and S. paratyphi. They also referred to 
the isolation of these organisms by others in such varying types of 
foods as home-prepared meat stews, milk, cream, bread pudding, cream 
puffs, smoked tongue, roast beef sandwiches, mayonnaise, chicken salad, 
and creamed chicken. 

Schiff’? described S. Panama as a cause of diarrhea in infants, but it 
was more of a dysentery-like disease than an acute food poisoning. 

Andrew, Korff, and Ewing" described two typical outbreaks of food 
infection due to S. Newport occurring in the same day, in which the 
infection was traced to chicken liver fillings prepared by the same 
caterer. They also referred to a report by Edwards describing the 
isolation of S. Panama from the intestinal tract of a hen and a pullet 
taken from a flock in which there had been a high mortality. 

Brown, Combs, and Wright’® reported an outbreak of food poisoning 
due to S. aertrycke contained in a rice custard pudding. The onset of 
the first case was seven hours after eating the pudding. Fifty-five 
boys and sixteen adults were stricken. There was one death. The 
organism was isolated from the pudding and from the stools of seven- 
teen of the patients including the one who died. S. aertrycke singly 
or with S. enteritidis was recovered from the feces of nine ducks. The 
blood of three ducks agglutinated the organisms obtained from the 
pudding and the organism obtained from the stools of the various 
patients. From the oviducts of two ducks, the organism was also re- 
covered post mortem. The custard had been made of duck eggs. 

Since both S. enteritidis and S. suipestifer are pathogenic for cattle 
and hogs, meat from animals so infected may give rise to food infec- 
tions. Dueck eggs have been shown to be a source of S. aertrycke. 
Chickens or ducks may be infected, or at least harbor the organisms 
in their feces when killed. In such instances, the living animal, fowl, 
or egg was infected before death. Such an occurrence is termed by 
some ‘‘antemortem infection’’ in contradistinction to ‘‘post-mortem 
contaminatior.’’ The opportunity for the transmission of organisms 
from these common food products is obvious. 

It is likely that many of the foods which are originally free from 
bacterial growth become contaminated through the organisms being 
introduced after slaughter or during the preparation of the food from 
the fingers of individuals handling the food or by defilement by rats 
or flies. Human earriers have been reported for S. paratyphosi and 
S. schottmiillert but not for others of the group. Rats and mice fre- 
quently are carriers of S. enteritidis, S. suipestifer, S. aertrycke, and S. 
typhi murium; through their urine or feces food may be contaminated 
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between the time of preparation and the eating of the food. This is 
referred to as post-mortem infection or post-mortem contamination. 

To return momentarily to a discussion of the group as a whole, then, 
it is to be noted that the paratyphoid infections in a broad sense do 
not afford easy or unmistakable means of differentiation from those 
of the typhoid bacillus as far as the clinical picture is concerned. True, 
certain differences have been noted, particularly with regard to dura- 
tion, severity, and clinical course, and yet one can never be certain 
that it is a typhoid or paratyphoid infection unless the specific bacillus 
has been properly isolated. Investigations of the past few years have 
emphasized the invalidity of the agglutination reaction of the organ- 
ism with the serum of the patient as a means of diagnosis. The serum 
of a patient with typhoid fever not infrequently will agglutinate cer- 
tain of the salmonella. particularly S. paratynhi, and indeed serum 
from such patients may present a very strong agglutination for the 
S. enteritidis. Liepmann, on the other hand, has found that the serum 
of patients who had been ill as a result of meat poisoning due to in- 
gestion of food contaminated with S. enteritidis agglutinated the typhoid 
bacillus more strongly than it agglutinated cultures of the salmonella 
recovered from infected meat. Such confusing possibilities are, as 
Jordan has implied, not widely recognized. It is unfortunate that 
there has not been a wider clinical appreciation of these facts. 

The widespread use of antityphoid inoculation has tended further 
to inerease the difficulty of interpreting the agglutination tests in all 
enteric fevers. Nothing short of isolation and specific determination 
of the infecting organism can be regarded as a satisfactory basis for 
diagnosis. 

CLINICAL FEATURES OF FOOD POISONING 


The characteristic features of food poisoning (bacterial) are sudden 
onset of vomiting and diarrhea, usually fever, abdominal pains, pros- 
tration, and varying degrees of systemic reaction. The course is usu- 
ally short, twelve to seventy-two hours. The stools are usually watery 
without blood, pus, or mucus. It is self-limited. 

The clinical picture of acute gastroenteritis due to the food poison- 
ing salmonella differs very slightly from that found in the staphylo- 
coecie food poisonings. 

The clinical picture of acute food infection may closely simulate that 
of an acute surgical condition within the abdomen. On more than one 
oceasion have laparotomies been done for this reason. Two instances 
have been described in which a ruptured peptic uleer was suspected. 
More frequently an acute appendicitis has been suspected. Indeed, 
acute appendicitis has been observed as a not infrequent complication 
of both staphyloeoecie and salmonella food infection. 

While most outbreaks of acute gastroenteritis following ingestion of 
infected foods appear to have bacterial agents as the active etiologic 
factor, one must be mindful of the possibilities of somewhat similar 
illnesses oceasioned by the ingestion of some plants or animals in- 
herently poisonous themselves and of the possibilities of poisoning 
from the addition of animal or organie poisons in the form of pre- 
servatives, sprays, or of such accidentally added things as insecticides, 
raticides, ete. 

Difficulty may be encountered in making a differential diagnosis 
between these various forms of food poisoning or food contamination 
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and the onset of an acute infection which is characterized by severe 
gastrointestinal symptoms. By some, the acute gastrointestinal symp- 
toms of many streptococcus and staphylococcus infections of the ton- 
sils and throat are said to be due to the same enterotoxin responsible 
for food poisoning. It is an interesting speculation. 

The term intestinal influenza is employed very carelessly most of the 
time, and yet there are those, including myself, who believe that virus 
infections, whether due to particular involvement of the gastrointesti- 
nal mucosa or as a phase of a general systemic invasion, may give 
rise to a clinical picture often quite similar to the mild food poisoning 
due to toxin-producing cocci and some of the salmonella group of 
bacteria. The epidemiologic pattern of the influenzal infection is 
somewhat different in that while it follows to some extent a contact- 
borne type of infection, in general it follows a more widely dissemi- 
nated ‘‘respiratory’’ type of dispersion than does that of food poison- 
ing. Admittedly difficult to recognize in the individual case or in the 
single home, food poisoning is not difficult to recognize when larger 
numbers are stricken. In such cases it is usually possible to trace 
single or even repeated outbreaks to responsible sources. 


What physical changes are observed in the food? What changes or 
other abnormal states may be associated with food poisoning? 

In the presence of Cl. botulinum or its toxin, there may be some 
change in the nature of the container from which the food is taken, 
or the food may appear somewhat spoiled or have an unnatural taste 
or odor; yet this cannot be relied wpon for guidance, so irregularly 
are these findings present, and so highly potent is the toxin. Food 
which is soft and mushy or shows gross evidence of decomposition, or 
of gas formation, or has a spoiled or putrefactive odor should never 
be eaten. 

In food poisoning due to the bacteria of the salmonella group or the 
enterotoxie cocci, one rarely encounters any changes in the appear- 
ance, taste, or odor of the food. The unaided senses are no more help- 
ful in detecting the presence of these organisms than they would be 
in detecting the presence of the organisms of typhoid, dysentery, or 
cholera. In very occasional instances, some changes in the character- 
isties of the food have been noted, but even here, infection and not 
decomposition is the significant feature. 


ON THE PECULIAR HAZARDS ASSOCIATED WITH EGGS 


I would like to draw attention to a recent report of The Committee 
on Mierobiological Methods of Food Examination of the Food and 
Nutrition Section of the American Public Health Association.®* 


In 1932 the American Public Health Association began to set stand- 
ards for the microbiologic analysis of foods along the same general 
lines as had been developed for milk, water, and shellfish. Sinee then 
there have been developed standard procedures for the examination of 
fermented foods and for the detection of bacteria and their toxins pro- 
ducing food poisoning. 

Because we are generally well informed as to some of the hazards 
lurking in modern food preparation, the Committee’s emphasis on the 
importance of the problems of frozen eggs and their importance in 
turn in the food industry was, and is, quite timely and to the point. 
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Frozen eggs are often preferred to fresh eggs because of greater ease 
of handling, better uniformity, and better preservation in the frozen 
state. Besides having a considerable use in bakery goods and noodles, 
large quantities of frozen eggs are utilized in ice cream, candy, and 
mayonnaise and other salad dressings which receive no heat treatment 
or any other sterilizing action during manufacture. The importance 
of faulty control is obvious. The possibility of serious contamination 
of the highly perishable nature of frozen whole eggs and frozen egg 
yolks justifies a continued interest on the part of the Committee in the 
bacterial condition of such products. 

Escherichia coli has been found to be an almost constant inhabitant 
of the feces of hens, and as pointed out by the Committee, while this 
may not be an indication of recent. human pollution, its possible sig- 
nificance as an index of recent foul fecal contamination is of no less 
importance. The potential danger of food and even human infection 
by bacteria carried on or in eggs by diseased farm hands must be ad- 
mitted. Reference was made to the work of Emmel involving a study 
of the percentage occurrence of various micro-organisms in the in- 
testinal contents of birds affected with enteritis associated with coc- 
cidiosis. He isolated from thirteen of eighteen such birds S. aertrycke, 
S. schottmiilleri, S. enteritidis, S. suipestifer, S. typhi murium, 8S, pul- 
lorum, and Eberthella typhi, ranging from 8.7 to 61.4 per cent of the 
total bacterial flora. One cannot doubt the importance then of the 
possibility of such diseased birds serving as a vast reservoir of typhoid, 
paratyphoid, and food poisoning types of bacteria. Indeed, the Com- 
mittee forcefully stated that the inestimable millions of such bacteria 
eliminated during the period constitutes one of the most serious health 
problems in food bacteriology that has arisen in many years. Com- 
fort may be had from their statement that the problem has been re- 
ceiving considerable attention from workers in the Department of 
Agriculture, from public health workers, and from some of the workers 
in the egg packing industry. 

In this connection, it is of interest to note that Locouq, in France in 
1904, published a monograph on poisoning caused by whipped cream. 
The poisoning properties of mixtures of cream, gelatin, and whites of 
eggs had then been recognized for some time, although they had erro- 
neously been attributed to metallic poisons rather than to bacterial 
infections of the egg albumin. He suggested that the infective agent 
was introduced into the oviduct of the duck during copulation, with 
the infection of the albumin taking place as it was being deposited 
around the yolk. He explained the greater frequency of infection of 
duck eggs by the fact that ducks practice their amours in ponds and 
ditches where specific contamination of the water is frequently present. 
He also refers to the numerous observations of such foreign bodies as 
straws, seeds, and stones having been found in the eggs, obviously 
introduced in this manner. 

Seott,"° in England in 1930, described several outbreaks of food 
poisoning in which duck eggs were incriminated and the infective 
organism was S. aertrycke. He also stated that eggs of both ducks and 
hens when kept in cultures of S. aertrycke may become infected in a 
few days, infection failing if the culture is allowed to dry on the shell 
but penetrating when a portion of the shell remains moistened. The 
potentialities here are quite obvious. 
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SUMMARY 


The importance of recognizing the various forms and causes of food 
poisoning has been described particularly in relation to the protection 
of public heaith in a time of civil emergency. 

A classification of the various incitants or agents, which, when eaten 
as a part of a natural food, may produce illness, has been prepared in 
an attempt to present a workable orientation of the various etiologic 
factors which may be involved in the various types ef food injuries. 

The terminology has been discussed and the unsatisfactory status 
thereof pointed out. 

The difference between botulinus intoxication and the other forms 
of food poisoning has been described. 

It has been pointed out that the term ptomaine poisoning may not 
be properly and scientifically used. 

The importance of bacterial contamination of foods as a cause of 
illness has been emphasized, and some clinical and laboratory investi- 
gations demonstrating the importance thereof have been described. 
The two most important forms of bacterial food infection, namely, 
staphylococeus food poisoning and salmonella food poisoning, have 
been discussed in considerable detail and the great similarity in clin- 
ical characteristics described. 

Since the salmonella group of bacteria involved in food poisoning 
is composed primarily of parasites of animals and only secondarily of 
parasites of man, a detailed discussion of the members of the salmo- 
nella group and their particular peculiarities has been presented. It 
has been stressed that the salmonella generally considered to lack 
invasiveness within the human body are those responsible for most 
salmonella food poisonings, and that those salmonella generally con- 
sidered to be invasive in character are the ones which usually produce 
a paratyphoid-like disease, rather than the acute gastroenteritis so 
characteristic of food poisoning salmonella. 

The food poisoning salmonella have been described somewhat in de- 
tail and many of their baffling characteristics pointed out. 

Pertinent remarks gleaned from a report of the Committee on Micro- 
biological Methods of Food Examination of the Food and Nutrition 
Section of the American Public Health Association have been given, 
in which the potential dangers of egg products are described. Atten- 
tion has been called to the ease with which both duck eggs and hen 
eggs may be contaminated with living bacteria. 

The object of this presentation has been to emphasize the importance 
of a preventable form of illness which has unusual importance during 
periods of emergency and national catastrophe. 


(To Be CONTINUED) 





The Pediatrician and the War 





In the last few months a number of bulletins and pamphlets have been issued 
which are of particular interest to the pediatrician in his relation to the war. Some 
of these pamphlets are as follows: 

‘*4 Children’s Charter in War Time,’’ Children in Wartime, No. 2, Bureau 
Publication No, 283, issued by the Children’s Bureau of the Department of Labor 
and like all other government bulletins may be obtained from the Superintendent of 
Documents at Washington, D. C. It was prepared by a Children’s Bureau Com- 
mission on Children in Wartime which held its first meeting in March, 1942. The 
Commission is composed of approximately sixty persons interested in the various 
phases of child welfare and although it is rather heavily weighted with social workers, 
it contains about a dozen representative physicians in the fields of mental hygiene, 
obstetrics, and pediatrics. The Charter’s statement of aims is divided into four 
parts: Danger Zones, Defense Areas, Homes in Wartime, and Children the Country 
Over. The Charter is rather platitudinous, perhaps necessarily so, and its importance 
depends upon how much can or will be put into practice. It is to be hoped that, 
now the Charter is written and the importance of the problem of children in war- 
time is stated, the subject will not die of the dry rot which has followed other 
Washington conferences, 

‘* The Civilian Evacuation Program:’’ Bulletin No. 1, ‘‘ Policies and Principles’’ ; 
Bulletin No. 2, ‘‘ Planning for Evacuation and Reception Care.’’ These two bulletins 
from the Office of Civilian Defense and Office of Defense Health and Welfare Service 
outline the plans for evacuation in case of need. As children will be the first to be 
evacuated and their medical care is of vital importance, these bulletins are of in- 
terest to pediatricians, Bulletin No. 1 discusses the responsibility of the Federal, 
State, and Local governments and establishes uniform principles and procedures so 
far as organization, priority groups, and accommodations and care in reception areas 
is concerned. Bulletin No. 2 goes into minute details of the organization for evacu- 
ation and the process for evacuation and reception. Many forms for use in evacu- 
ation are included together with instructions for their use. Any physician in pro- 
posed evacuation or reception areas should be familiar with these bulletins. 

**4 Manual of Evacuation System,’’ No. 2, Medical Organization, Plan 4A, 
Emergency Disaster, issued by Massachusetts Division for Civilian Evacuation, 18 
Tremont St., Boston, published in February, 1942, is a brief but concrete statement 
of the medical part and organization of evacuation together with lists of medical 
supplies and equipment needed. As the Massachusetts Committee has een fore- 
most in the preparation of plans, this pamphlet is of particular value. It supple- 
ments Bulletin No. 1 which discusses the general organization plan in Massachusetts. 

**Civil Defense Measures for the Protection of Children,’’ Report of Observa- 
tions in Great Britain, February, 1941; Bureau Publication No. 279 of the Children’s 
Bureau. This report by Dr. Martha Eliot was reviewed in the December, 1941, issue 
of the Journal (J. Pepiat. 19: 871, 1941) from a preliminary mimeographed copy 
and hence will not be discussed in detail. It has now been printed and is available 
for general distribution. A group of illustrations has been added. Altogether it 
is an invaluable report of the English experiences which have served as the basis 
for most of the American planning on defense measures for the protection of chil- 
dren. 
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‘* Standards for Day Care of Children of Working Mothers,’’ Children in Wartime, 
No. 3; Bureau Publication 284 of the Children’s Bureau. Prepared by a Subcom- 
mittee of the Advisory Committee to Children’s Bureau. The increase of women in 
industry due to defense work has created a tremendous problem in the care of chil- 
dren in Great Britain, and the problem is increasing steadily in the United States 
as more and more men are going into military service and are being replaced at 
the machine by women. The bulletin outlines the standards for group care of chil- 
dren 2 to 5, 6 to 11 and 12 to 16 years of age. The bulletin emphasizes that mothers 
of children under 2 years of age should be at home and not in industry. Final sec- 
tions on Homemaker Service and Foster-Family Day Care are included. 

**To Parents in Wartime,’’ Children in Wartime, Series No. 1 of the Children’s 
Bureau, is a brief address to parents on the necessity of preparing themselves and 
their children to face whatever may come. The gist of the advice is to help children 
to continue living their everyday lives with as little change as possible. 

**Children in Wartime,’’ ‘‘ Parents Questions’’ is published by the Child Study 
Association of America, 221 West 57th St., New York, N. Y. It discusses such mat- 
ters as fears, playing at war, radio, the overanxious child. The pamphlet stresses the 
importance of parental attitude as being most important in maintaining the emo- 
tional well-being of the child during the stress of wartime and actual hostilities. 

**Volunteers in Child Care,’’ Office of Civilian Defense, Washington, D. C. <A 
small offset printed bulletin on the use of volunteers in child care for civilian de- 
fense purposes. The organization needed, types of work which volunteers can do, 


surveys, ete., are included. 
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Introductory Remarks of the Chairman 
Samuel D. Robbins, A.M., Boston 


Speech is defective when (1) it draws adverse attention because it is conspicuous, 
(2) it is unintelligible, inaudible, or confusing (cleft palate speech), (3) it is un- 
pleasant to hear or accompanied by unpleasant movements (stuttering), (4) it is 
labored and difficult for the speaker to produce (spastic speech), (5) it is inappropri- 
ate in type, amount, or rate to the age of the patient (baby talk at age of 6 years). 

Various surveys of the number of speech defects found in the publie schools 
have been made from time to time. The results of these surveys have not agreed 
because those who made them disagreed upon what constitutes a speech defect. 
The most reliable survey ever made is that made for the White House Conference on 
Child Health and Protection in 1930. This survey brought out the following interest- 
ing facts: 

1. Four per cent of the school children of the United States have speech defects 
which are severe enough to handicap them materially in recitations and in selecting 
the life work of their choice. 


2. Twenty-five per cent of those children who have speech defects stutter. 
3. Forty-six per cent substitute one or more sounds for conventional speech sounds 


from purely functional causes. 
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4. Eighteen per cent mumble their speech because of oral inactivity. 

5. Eleven per cent have speech defects due to miscellaneous organic causes. 

6. The incidence of stuttering gradually increases from 8 per cent of all stutterers 
in the public schools in the first grade to 14 per cent in the fifth grade, and then 
gradually decreases to 8 per cent in Junior High School and to 4 per cent in Senior 
High School. 

7. The incidence of all other speech defects decreases from 22 per cent of the 
children attending first grade, 17 per cent of the second grade, and 12 per cent of the 
third grade to 1 per cent of Junior and Senior High School students. More than 
two-thirds of all such speech defects are found in the first three grades. Hence, 
speech defects should be of vital interest to the pediatrician. 

It is true that many children recover spontaneously from speech defects within a 
year or two, but few recover without assistance after they have had a speech defect 
longer than this. 

Dr. Sara Stinchfield Hawk and Mrs. Edna Hill Young have been successfully 
teaching preschool children with undeveloped speech to acquire conventional speech. 

It is possible to prevent many a case of stuttering from becoming confirmed if 
parents set these young stutterers a good example of calm, unhurried speech for a 


month or two when they first commence to stutter. 
It is necessary to review how speech is acquired by normal children before taking 


up the many different causes of speech defects. Normal children pass through the 
following stages in acquiring conventional speech: 

1. In the prelinguistic period children ery in different ways to express hunger, 
pain, fear, ete.; the mother and the nurse soon learn the child’s wants by the intona- 
tion of this cry. His cries are always directed toward someone who will provide for 
him. When he makes these primitive sounds he finds that something happens in his 
environment. 

2. During this prelinguistic period children coo, crow, and babble when they are 
comfortable and thus learn all conventional vowels and consonants and many addi- 
tional unconventional sounds. This is mere play with sounds and the speech organs 
which make them. 

3. The first single word sentence usually appears between the ages of four months 
and of twelve months. After seeing an object, handling it, putting it in his mouth, 
and hearing it named many times, the child begins to label the objects and persons 
about him and thus gradually builds up a vocabulary which averages three words 
at the end of the first year, twenty-two words at the end of the first eighteen months, 
and an increase of approximately 250 words every six months thereafter. This 
single word sentence depends upon intonation for its meaning. 

4. Beginning between the ages of 13 and 27 months and lasting for a period 
of from four to seven months is the noun-verb combination. The child’s early forms 
of articulate speech stand for entire ideas rather than dissociated words. Thus ‘‘ doe 
gay’’ means he wants his nurse to close the gate. The child is mainly concerned 
with things which center about himself; he has acquired no abstract language. He 
soon discovers that speech gets his wants fulfilled more promptly than primitive cries; 
his vocabulary then develops by leaps and bounds. 

5. After using the noun-verb combination for approximately six months, short 
sentences of from three to five words are used until the age of about 4 years. These 
short sentences contain no auxiliaries, articles, pronouns, prepositions, or con- 
junctions, and consist of but 2 per cent compound or complex words. Curiously 
enough, inflection disappears during this stage. 

6. After the age of 4 years, normal children employ complete sentences. Gifted 
children talk some four months earlier, feeble-minded children about two years later, 
and idiots never speak. 

During these six periods language is normally acquired by imitating the spoken 
language of those with whom the child comes in contact. If a child whose parents 
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speak English spends all of his time with a nurse who speaks French, he will speak 
French. If his parents lisp, he is likely to lisp. Speech is not inherited. 

Children understand two or three times as many words as they themselves use. 

A congenitally deaf child acquires speech through visual and tactual clues, de- 
pending far more upon lip reading than does the hearing child. 

A congenitally blind and deaf child has to learn to speak entirely from tactual 
and kinesthetic cues and is thus greatly handicapped in the acquisition of conven- 
tional speech. 

This brief résumé of how speech is normally acquired by normal children shows 
that the etiology of a speech defect may be either sensory or motor in origin. As 
the treatment of a sensory speech defect is very different from that of a motor 
speech defect, it is most important that a correct diagnosis be made before any 
treatment is prescribed. 

Among the more frequent sensory causes of speech defects are the following: 

1. Any impairment in hearing. If the child fails to hear the fainter parts of 
words, he will omit these when he speaks these words. If he fails to hear the high- 
pitched fricatives, sibilants, and plosives, he will omit or confuse these in his own 
speech. If he is totally deaf, he will mispronounce those vowels and consonants which 
he cannot see made by the speaker’s lips, tongue, and jaw. 

2. Auditory aphasia (word deafness) makes it impossible for a child to reeognize 
or to interpret what he hears and makes it necessary for the child to acquire speech 
through visual or tactual cues. 

3. Late maturation of the ability to discriminate slight differences in sounds causes 
children to confuse similar sounds and to substitute one for the other in speech. 
Such children need training in sound discrimination rather than oral drills in 
phoneties. 

#. Children who are handicapped with a short auditory memory span cannot in- 
tegrate entire words and frequently omit final consonants or parts of consonant 
blends. In extreme cases such children omit all consonants and speak with just 
vowels. At the age of 3 years a child having a normal auditory memory span 
should be able to repeat correctly after his teacher on the first trial a three digit 
number or a word composed of three speech sounds providing two consonants are 
not adjacent. At the age of 4 years a normal child should be able to repeat four 
digits or speech sounds providing not more than two consonants are adjacent. At the 
age of 7 years a normal child should be able te repeat five such digits or speech 
sounds without restriction, and hence to pronounce correctly all words in any second 
grade reader. Words which contain more speech sounds than the child has in his 
auditory memory span must be built up among the larger units which the child has 
**tr-eat,’’ and 


’” ”? 


previously learned. Thus street might be built up from ‘‘eat, 
**s-treat.’’ 

5. Imitation has caused many a speech defect, more especially provincialisms, 
foreign dialect and accent, stuttering, and various sound substitutions. 

Among the more common motor causes of speech defects are the following: 

1. Some structural anomaly of some organ concerned with articulation, such as 
harelip, irregular or missing teeth, tongue-tie, cleft palate, or too short a soft 
palate, causes defective speech. The anomaly should be repaired by the surgeon 
before speech training is begun. If repair is impossible, the child will have to be 
taught some compensatory manner of producing certain sounds, such as substituting 
the blade of his tongue for the tip of his tongue in tongue-tie. 

2. Weakness of the muscles of the lips, tongue, jaw, or palate following pro- 
tracted illness frequently causes defective speech which remains as a functional 
habit after these muscles acquire normal tonus. 

3. Flaecid or spastic paralysis of the muscles of the lips, tongue, jaw, palate, 


pharynx, or larynx, due to birth injury, encephalitis, meningitis, ete., causes the 
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most hopeless kinds of speech defects. Children thus afflicted cannot hope to ac- 
quire normal speech, but many can be taught to speak with sufficient distinctness 
to be understood if one pays close attention. Many compensatory speech moulds 
must be taught such children, and they must be taught to relax and to speak slowly. 

4. Motor aphasia causes a sluggish manner of speech which somewhat resembles 
baby talk in its many elisions. An attempt should be made to educate the un- 
injured hemisphere of the child’s brain in such cases. 

5. Many speech defects are due to sudden changes in muscular tonus as a result 
of psychogenic causes, the severity of the speech defect varying with the degree 
of emotional disturbance. Such speech defects are usually symptoms of the psycho- 
genic disturbance, hence the latter needs to be corrected by the psychiatrist before 
the speech therapist can permanently help the patient. Most cases of stuttering are 
psychogenic disorders, 

6. Lack of unilateral cerebral dominance has been suggested as a contributory 
cause of delayed speech, stuttering, and certain reading disabilities. Others main- 
tain that compelling a child to use an awkward hand creates a psychogenic disorder 
which causes the speech defect. This is still a much debated question, 

7. Many speech defects have become nothing but bad habits, which need to be 
replaced by good habits under the guidance of a competent speech therapist. 

The symptoms of speech defects fall into one of the three groups: articulatory, 
linguistic, and phonatory. Many speech defects fall under two or more of these 
groups. 

Almost all speech defects manifest an articulatory disturbance. 

The speech of aphasics, psychoties, and the mentally deficient manifests linguistic 
disturbances. 

The voice of cleft palate, paralytic, neurotic, and psychotic patients is likely 
to manifest abnormalities in voice quality. 

It is the duty of the physician, with the assistance of such specialists as he may 
wish to call into consultation, to diagnose every speech defect, for the speech 
therapist cannot reasonably be expected to be a neurologist, an otolaryngologist, and 
a psychiatrist as well. 

On the other hand, after the psychiatrist has made his diagnosis of a speech de- 
fect, it is the duty of the speech therapist to check carefully to make sure that the 
physician’s diagnosis satisfactorily accounts for all symptoms of the speech defect, 
as the average physician has little knowledge of phonetics, and of how correct mouth 
moulds for each vowel and consonant are made. It often happens that a patient 
has more than one speech defect, and that the physician diagnoses the one of organic 
origin only. In such cases the speech therapist should ask the physician how to 
account for those symptoms which his diagnosis does not explain. Let me illustrate. 
Two new speech defect patients appeared at one of my speech clinics on the same 
day. One had a cleft palate, and the other manifested a severe tongue-tie. The 
physicians who referred these patients sent in the diagnoses, speech defects due to 
tongue-tie and to cleft palate, respectively. Upon examination, each child manifested 
the other’s symptom. The speech of the child with the cleft palate manifested the 
usual symptoms of a speech defect due to tongue-tie, as he had learned to compensate 
for his palatal defect but for some reason failed to lift the tip of his tongue on 
S, L, R, ete. The child with tongue-tie had learned to compensate adequately by 
using the blade instead of the tip of his tongue, but had developed a functional 
type of cleft palate speech by favoring a sore palate after an operation until this 
became a habit. 

A speech defect is often a symptom of some more serious disorder. As serious 
as a speech defect is in itself, it often causes changes in personality which affect 
the child in later life more seriously than does the speech defect, 
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The Relation of Speech Disorders to Emotional Disturbances 
Edgar C. Yerbury, M.D., Boston 


Cases of speech disorders which are referred to the Child Guidance Clinics fall 
into two general classifications; first, the stammerer, whose speech is interrupted by 
blocking and finally emerges in a series of repeated explosive syllables; second, the 
unintelligible, who mispronounces or is unable to produce the sounds used in speech. 
This type is the more easily corrected. 

Abnormalities of structure, such as cleft palate, tongue-tie, or diseased tonsils 
und adenoids, must be investigated. In such eases corrective exercises are prescribed 
by expert speech workers who teach the child to manage lips, tongue, and breath. 

In purely functional cases the difficulty is correctly described as ‘‘ baby talk,’’ 
as it represents an immaturity in development of motor skills which has been allowed 
to settle into a habit, or has been encouraged by adults who think it is ‘‘cute.’’ 

Parental attitudes are the province of the psychiatrist who deals with such factors 
as overindulgence, overprotectiveness, undue admiration, indifference, and rejection. 

Stammering is more difficult to analyze and modify. The causes of stammering 
have never been determined. However, stammering presents the phenomenon of 
blocked motor impulses which break through in spasmodic repetition of sound beyond 
the speaker’s control.* The frustration of a child who finds himself in this unhappy 
predicament may be compared to that of a baseball player who expects to hit the 
ball, but fans the air, losing control of his balance and confidence. Failure in the 
public eye covers him with embarrassment and confusion. The motor difficulty be- 
comes entangled with emotional reactions, and the stammering becomes associated 
with the social situation of the child. It is aggravated by all conditions in which 
his personal prestige is threatened, causing fear or anxiety. Stammering frequently 
becomes established through a fright, a shock, or through the necessity of facing a 
difficult situation, such as entering school. 

Technical treatment consists of training in relaxation and in control of breathing 
and thinking. To be successful, however, technical treatment should be supplemented 
by psychiatric and social therapy to adjust the unfavorable factors in the child’s 
emotional life. 

Several cases may serve to illustrate such problems as they appear in the clinics: 

First, the cases of a sister and brother, M., 6 years of age, and K., 4% years of 
age. M. talked plainly before she was a year old but reverted to infantile speech 
when she was 18 months old, soon after the birth of K. Her speech deteriorated until 
it beeame unintelligible. No other neurotic traits developed. 

The home was happy and peaceful, and the parents were harmonious and thrifty, 
making the best of a low income. Two older children were normal and developing 
satisfactorily. 

During her babyhood M. had been the pet of the family, especially of the grand- 
parents. She was a pretty, jolly, little girl who loved attention. K., however, seemed 
to be an exceptional baby. The interest of the family turned to him, and he was 
held in particular regard by everyone. Mother feared he would never grow up, 
he was so extremely wise. 

M. appeared to be trying desperately to return to babyhood by the pathway of 
speech, and when K., at 10 months of age, began to talk, the two children developed 
a jargon of their own which no one else could understand. They were inseparable 
companions. 

When M. entered first grade K. was left at home. M. made slow progress in 
school and the teacher could not understand her at all. Each day after school 
she would teach K. the lessons she had learned. 


*Because of the large proportion of cases involving left-handedness, the theory has 
been advanced that unestablished lateral dominance and conflicting dextral and sinis- 
tral impulses are causal factors in stammering. 
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At this point M. was referred to the clinic. A psychologic examination gave her 
an intelligence quotient of 82, placing her in the dull normal group. She was re- 
ferred to the speech worker at the clinic. The speech teacher found M. to be con- 
verted from left-handedness. 

Mother was disturbed about the future school adjustment of these two children, 
as she foresaw that M. would have to repeat first grade and would be humiliated by 
having the younger brother in the same class. 

K. was then brought to the clinic. He made a very superior intelligence rating of 
127, which gave him a mental age ten months in advance of his sister, although he 
was eighteen months younger than she. He, too, was referred to the speech worker. 
He improved rapidly and helped his sister with the speech exercises at home. She, 
in turn, helped him with dressing himself and other manual labors in which he was 
less skillful than she. 

As mother anticipated, M. was not promoted and was deeply hurt by her loss 
of superiority over K. For the first time her resentment against his intrusion on 
her life was outspoken. She hoped he would not be promoted. However, he did 
much better work in first grade than M., although she was repeating. Both children 
improved so much in speech that they could be easily understood, and such lisping 
and baby talk as remained was considered as ‘‘cute’’ by mother, indicating that 
mother may have unconsciously fostered their immaturity to satisfy her own maternal 
wish to keep them ‘‘her babies.’’ 

At this point the family moved to a community so far from the clinic that only 
infrequent visits could be made. 

One anticipates that as the neurotic type of speech difficulty is outgrown, other 
symptoms will develop from the underlying and unchangeable factors in the per- 
sonalities of these two children. K. must of necessity outstrip his duller sister, and 
the devotion of the two little children to each other will be lost and changed into 
rivalry and antagonism unless wisely handled. 

A different type of case is that of L. L. is a 4-year-old Jewish boy, the only 
son of Orthodox Jewish parents who lived with the maternal family of ten persons 
until L. was 34% years old. 

His parents now have a small tenement in a crowded district, but it is well-kept 
and comfortable. The parents are quiet, shy, home-loving people who are living on 
a marginal income. 

L. has had good health. He developed well except in talking. At 2 years he 
spoke only a few words and did not attempt sentences because his severe stammer- 
ing interrupted them. 

He is definitely left-handed, and all of the relatives, especially the father, have 
endeavored to compel him to use his right hand. This has put him under a severe 
strain of disapproval, and the thwarting of his instructive preferential use of the 
left hand may be responsible for the motor incoordination and blocking that appears 
in his speech. 

He is also very negativistic about food. He can feed himself, but the entire 
family concentrated upon making him use the right hand at the table. He is re- 
pelled now by the sight of food and complains of feeling sick. The mother feeds 
him because she feels that nourishment is very important. The mother is the only 
person who sympathizes with his left-handedness, and he loves to have her wait 
on him. The mother has noticed that he masturbates at meal times and sometimes 
at play, although he has shown no sex curiosity or other sex activities. She threat- 
ened him with ridiculous consequences if he continued masturbation, but he only 
became more nervous and unable to control himself. 

A study of L.’s personality revealed a child of excitable temperament who had 
been overstimulated and overdisciplined in a large and frequently agitated family. 
He was ridden with fears of death, germs, sickness, skeletons, movies, of disapproval, 
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and of his own stammering. The death of his great-grandmother and the mourning 
associated with it, the illness of a favorite uncle in a hospital, and a spider in 
the movies threw him into recurring episodes of stammering. It was clearly evi- 
dent to the speech worker at the clinic that these episodes of stammering were 
associated with emotional crises. At times facial tics were observed. 

On recommendation of the psychiatrist, the mother discontinued her absurd 
threats in regard to masturbation. She talked with the boy quietly about sickness 
and death, and she allowed him to eat at leisure with his left hand. He became 
quieter, improved in appetite, and enjoyed clinie and kindergarten. 

The problem in this case is a dislocation of motor control in the area of speech, 
a phenomenon frequently seen in children who have been forced to use the non- 
preferred hand. Associated with punishment and disapproval, the original blocking 
of motor impulses in speech became a symptom of personal maladjustment and re- 
curred in social situations when emotional relationships were involved. (It was noted 
in this case that the boy spoke without hesitation over the telephone, where the 
personal element was somewhat removed, but was almost speechless when scolded, 
ridiculed, or hurried.) 

The revolt against food was occasioned by the same disciplinary and social fac- 
tors. The masturbation probably by accident was drawn into the emotional con- 
stellation. 

Under clinie direction, the mother, who was intelligent and unselfish, gained in- 
sight into L.’s needs, and L. gained confidence in his ability to speak normally. 
With maturity and a reasonable degree of success in life, the stammering may be 
overcome, but the deeper experiences of disapproval and thwarting at a very early 
age, especially in a Jewish boy who must grow up to meet racial prejudices, will 
be more difficult for him to replace with real courage and confidence. 

A clearly defined case showing the relation of underlying disturbance, inciting 
incident and onset of stammering is that of E. E. began to stammer as soon as 
he entered the first grade. He is the fourth of six children, the others developing 
normally without neurotic traits. 

The family have a comfortable home in a four-apartment house owned by father, 
who is by profession a hotel manager. The family have a car and employ a maid. 
The mother was a telephone operator before her marriage. She is shy, reserved, 
emotional, complaining, and unhappy. There is a poor relationship between the 
parents, as the father is irritable and the mother is constantly aggrieved. 

E. was well and without neurotic traits for six years. He was isolated from 
other children by confinement to the home yard, and he played only with his 
younger sister. The mother described him as a good, obedient, and happy child. 
He did not go to kindergarten, and at the age of 6 entered first grade. He was 
brought to school each morning by his father because he was afraid to go alone. 
The father took him to the front door instead of leaving him with the other 
children. In school he was shy, reserved, refused to mingle with the group, and 
beeame stubborn and disobedient if the teacher urged him. In the second week 
of school severe stammering developed, which in addition to somewhat immature 
pronunciation, made his speech unintelligible. 

He was referred to the clinic where a psychologic examination was given. His 
intelligence rated as borderline defective, but the examiner felt that he had missed 
some points because of his refusal to attempt to pronounce the words. Speech 
correction was recommended. 

The mother was reduced to tears by the reports of the school and clinic. She 
insisted upon E.’s capability and blamed the teacher for everything. She could 
hardly be restrained from going to the school board to obtain dismissal of the 
teacher. She also nursed a grievance against the clinie and refused to come with 
E. when he had speech lessons. All this had an adverse effect upon his relationship 
with the teacher and upon his social confidence. However, his speech began to im- 
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prove and the teacher gave him extra help after school. He finally confessed to her 
that he would not play with the children because he was afraid he would get his 
coat dirty. This was reported to the father who told him to play and never mind 
the coat. E. then joined the group and became increasingly social. 

A psychological retest six months after the first one raised his rating to low 
normal, but he still refused to attempt some answers. It was noticed that, in addi- 
tion to motor incoordination in the function of speech, there was also incoordination 
in manual operations which made his writing slow, clumsy, and badly formed. The 
mother was somewhat mollified by the later reports from the clinic and school but 
continued her grudge and refused to cooperate. The case was referred back to the 
school with diagnosis and recommendations. 

In E. we see the case of a small boy overpetted by his father, secluded from 
playmates by his mother, and abruptly thrust into the independent responsibilities 
and social contacts of school life for which he was unprepared. His fear and de- 
pendence are shown by his demand for father’s protection to the school door, and 
his dread of offending his father by getting dirty. His immaturity is seen in his 
infantile speech which developed into severe stammering under emotional stress. 
His antagonism to the teacher was aroused by his mother’s attacks upon her, and 
only after the teacher had won his confidence did he confess to her his fears about 
his coat. 

The contacts with the clinie provided him not only with speech training but with 
wider social horizons, friendly relationships outside his family, and interpretation 
of his situation to a puzzled teacher. 

The foregoing cases sufficiently illustrate the fact that speech difficulties cannot 
be considered as independent problems to be corrected by speech training alone. 
It is necessary also to understand the child and the influences which have impinged 
upon his personality. His fears and conflicts must be found and cleared away, and 
he must be helped to face his situation with courage and confidence. 


Speech Correction (Abstract) 
Ruth Muriel Chadsey, Brockton, Mass. 


Thinking is done in terms of language. Possibly your thought process is com- 
posed of a series of pictures, but usually internal speech is composed of a series of 
word relationships based upon sound patterns. If a child’s oral speech is impaired, 
the mental speech patterns which are necessary for constructive thought are likewise 
impaired. The speech defective is not only handicapped in his powers of expression, 
but in thought conception as well. 

In many school systems, only severe speech cases are treated in the State Child 
Guidance Clinics, and these are referred because of behavior and personality prob- 
lems as well. That many of these maladjustments result from speech defects is 
commonly recognized, but no provision is made to remove the cause until the damage 
is apparent. In the public schools of Brockton, greatest attention is being given 
to speech defects found in the first three grades to prevent later problems. 

Most prevalent are the defects classed as lisping, cluttering, and stuttering. 
Less numerous were cases of postoperative cleft palate, voice and intonation defects, 
and muscular inactivity. Lisping designates consistent omission of one or more 
sounds or the substitution of one sound for another. Cluttering is a defect of 
elision, where sound is distorted according to its situation. However, in cluttering, 
each speech sound can be made correctly. Stuttering symptoms are repetition of 
one letter, syllables or words, or hesitation and complete blocking of oral speech. 

Because of necessity, children in the schools are grouped as much as_ possible 
according to defects, so that classes do not exceed ten members. Some provision 
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must be made for individual treatment and interviews with parents and teachers 
whose cooperation is essential to progress. Cases are accepted for treatment on the 
basis of need, intelligence quotient, and cooperation. 

Voice problems are always referred to the school medical department for exam- 
ination of hearing as well as for check of nose and throat. If there is no physical 
abnormality to cause the voice difficulty, treatment is given for proper voice place- 
ment, resonance increase, and better breath control through exercise. 

Defects of intonation due to foreign language influence are corrected by spoken 
example and blackboard illustrations to establish consciousness of the differences 
in the correct and incorrect inflection. Supervised practice, using sentences familiar 


to the child, usually is immediately effective. 


Stuttering is usually considered a problem for clinical referral. Regardless of 
whether the emotional difficulty arose before or after the speech affliction, it is 
always present and must be readjusted. Speech training itself begins with attention 
to breath control. The stutterer’s breathing is usually faulty due to nervous ten- 
sions. His voice is apt to be thin and high pitched and may be either hoarse or 
breathy. Attention is drawn to correct use of the diaphragm, and the importance 
of good posture for proper breathing and physical relaxation is stressed. Plenty 


of rest and exercise are recommended, for often the general health of the stutterer 
is below average. Once breathing is properly begun, lip and jaw exercises are given. 
Muscular control and flexibility are gained through repetition of vowel combinations 
which demand contrasted movements such as E-O, and O-AH. 

Whenever formation of speech sounds is incorrect, it has proved beneficial to 
correct them. They in themselves are impeding to fluent utterance, arid in achieving 
suecess in their elimination, self-confidence is built. Returning attention to the 
stutter, through singing and reading, which do not involve the speaker’s personality 
or creative thought, comfortable breath grouping and word stress are taught. Prac- 
ticed recitation is the next step, at which participation in dramatic performance 
may be encouraged. Informal conversation in the practice group with attention 
to breathing, word grouping, and speech rhythm is the final project in the corrective 
class. Return visits are encouraged at frequent intervals for the ensuing two years. 
The necessarily short period of treatment does not allow time to insure permanency 
of the newly established habits. 

Stuttering in the young child, of which he is not conscious, presents an entirely 
different picture. A large amount of rest is necessary. Any exciting influence in 
the home and among playmates must be removed or modified. Attention is not 
drawn to the defect. Parents and other persons attending the child are told to 
slow their own speech, remain as calm as possible in the child’s presence, and, when 
the child stutters, to repeat the word which he used, elongating the vowel sound. 
For example: ‘‘Bbbb-ring me the block’’ would be answered by ‘‘briiiing you 
which block?’* A calm atmosphere, rest, and a careful speech example will cure 
a defect which the child never needs to know he had. 

Spastic speech resembles stuttering in having both repetitions and complete blocks. 
Breathing too is usually poorly controlled. Unlike the stutterer, the spastic child 
lacks self-consciousness concerning his speech. Also, the speech defect is constant 
in the spastic, while at times the stutterer may be entirely free from an apparent 
speech disorder. Therapy is much the same, although relaxation is much more dif- 
ficult to obtain and must be induced at the beginning of each lesson. Posture and 
breath control exercises demand greater time and are more important to the spastic. 
Attention is directed to what is to be said rather than to how it is said in spastic 
speech when phrase reading and speaking have been mastered in reading and 
speech practice. 
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Cluttering is primarily a defect of elision and syllabication. Although each 
individual sound can be made correctly when standing alone, it may be omitted 
entirely or distorted in elision. Often the cluttering child has a short memory 
span for sound units. Single sounds are, though, as beads making words on the 
string of thought. Sounds are combined in groups of two and three phonetic units 
within the memory span. As familiarity with certain combinations permits freedom 
in their usage, longer words and simple sentences are built upon them. Gradual 
increase of the memory span enables greater addition until an adequate speaking 
vocabulary is developed. 

Lisping, most prevalent defect in the Brockton schools, consists mainly of the 
substitution of one or more speech sounds for others, or erroneous formation of 
individual speech units. The defect is constant, the same substitutions or errors 
being made in all speech situations. If Th is used for §S, it is never exchanged for 
P or F as might be the case in cluttering where the S might easily be used for the 
TH. Causes may range from the loss of a front tooth to poor sound perception. 
There are three main types of treatment for correction of lisping which naturally 
are adapted to each individual problem. The visual method is practical in demon- 
strating easily seen mouth movements as those of B or Th. A mirror is useful 
to the child as a self-check. The auditory approach is designed to teach sound 
discrimination. The child with unimpaired hearing may not have learned to dis- 
tinguish fine differences in speech sounds. Drill is then given on pairs of words 
such as THEY—SAY, WHY—RYE. When possible, use of recordings as a self- 
check and in training, discrimination is recommended. The third, the kinaesthetic 
method, demonstrates the muscular movements and sensations of speech production. 
For example, F is made by lightly pressing the lower lip against the edge of the 
teeth. Whenever possible, the child is taught to perform this simple movement him- 
self. The same position is taken for V, but the pressure of the fingers increases 
while the breath is expelled. With each change, the child feels not only the move- 
ment to position, but the sensation of producing the correctly formed sound. 

The postoperative cleft palate child has several problems peculiar to his affliction. 
Seldom can perfect speech be obtained; however, much improvement and perfect 
intelligibility may be expected. To eliminate as much as possible the nasal snort 
eaused by insufficient closure of the nasal cavities, the breath stream must be 
directed through the mouth. There are many ways of doing this, such as lightly 
pinching the nostrils while sounding the vowels in contrast to the same sounds with 
the air flowing from the nose. Blowing out the lights of small candles held so 
that no air from the nose can snuff them, blowing up small balloons and paper 
bags, whistling (making sure the breath is being exhaled), blowing a mouth organ 
or other wind instrument, or even blowing soap bubbles are all practical suggestions. 
Malformations of teeth and tautness of the upper lip present special problems. Care- 
ful massage and practice on lip sounds and vowels are frequently necessary to 
obtain use of the lip. Experiments with mouth molds, to find sound molds which 
will closely approximate the conventional speech sound, are necessary when accurate 
normal sounds are impossible. 

Prevention should be the keynote in any speech program. It is criminal negli- 
gence to wait for the child to grow out of a defect. He may do it but not without 
many painful experiences which might easily be prevented. Once the cause of the 
defect is determined and the actual difficulties tabulated, therapeutic work may 
begin. In meeting the problem of stuttering, that of the personality and emotional 
readjustment must be considered equally with that of speech retraining. Rest, re- 
laxation, and muscular control of the speech movements are the basic considerations 
for therapy. For treatment of spasticity, the same program is modified to include 
more attention to relaxation, and muscular control of the speech movements are the 
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basic considerations for therapy. The problem of cluttering is solved by gain- 
ing control of the small speech units and combining them into words, sentences, 
and paragraphs. Retraining for erroneous sound patterns involves thorough 
knowledge of conventional production of sounds and the ability to train the 
defective to make those sounds. There are several helpful pieces of equipment which 
are of value but not indispensable to corrective speech work. These include the 
audiometer, recordings, the tambour and pneumograph, and an ordinary stethoscope. 
Of far more importance is the teacher’s ability to adapt to the child’s needs the 
equipment and knowledge which he needs to solve his own particular speech problem. 


Discussion on the Relationship Between Speech Disorders and Personality Defects 
in Children, and How Stuttering May Unfavorably Affect 
Children’s Personality Development 


Olive A. Cooper, M.D., Springfield, Mass. 


It probably will facilitate a clearer understanding of my point of view and 
lessen controversy if I state at the outset that I am dealing with a selective group 
of children—selective in the sense that those I see with speech defects also present 
personality deviations of varying degrees and frequently behavior disorders. Conse- 
quently, it would seem that in these cases the speech defect, particularly stuttering, 


represents but one segment of a neurotic syndrome. In other words, stuttering 
would appear to be symptomatic of an emotional imbalance and related personality 
disorder. This premise does not bespeak the point of view of the isolationist since 
it is a fairly widespread opinion that stuttering is an emotional difficulty with 
fairly definite personality concomitants that may include sensitivity, fear, seclusive- 
ness, irritability, and a feeling of inadequacy. 

It is in the matter of cause and effect relationship where one becomes perplexed 
and contention looms conspicuously, and the question arises as to whether the faulty 
integration of the personality gives rise to disordered speech or conversely whether 
the speech disorder produces personality impairment. In the light of. this still 
unanswered question, it is impossible for me to dogmatize on the effects of stuttering 
upon all types of personality, but it has been my experience to find that it is but 
one symptom of a faulty integration of the personality rather than a primary 
causal factor. 

One sees many children in a Child Guidance Clinic who have been referred pri- 
marily because of stuttering, cases in which the personality deviations far out- 
weigh the complaint that brought them to the clinic. Curiously enough, however, 
tLe personality pattern is either minimized or completely ignored by the parents 
and all attention is focused upon the speech disorder, many times a dispropor- 
tionate amount of significance being attached to it. 

A few cases briefly summarized may serve to illustrate this point, along with 
some others. I purposefully selected only those cases with superior intelligence, 
knowing that time would not accommodate itself to a consideration of those cases 
of stuttering where average or below average intelligence was considered as an im- 
portant factor in the total situation. 

J. is an 8-year-old girl with distinctly superior intelligence (1.Q., 141). She had 
been referred by a pediatrician because of stuttering and a persistent refusal to 
defecate. Additional problems were noted on appraisal and these included food 
eapriciousness, disobedience, temper tantrums, precocious interest in sex matters, 
and an inability to play congenially with children. 

This case was accepted for intensive study, during which many and varied inter- 
esting features were revealed, several that would be of particular significance to the 
psychoanalyst. Among the most outstanding factors in the case was a poor parent- 
child relationship, characterized by patient’s marked hostility toward the mother. 
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This correlated closely with the patient’s problem of constipation (Amphify). There 
were marked aggressiveness and rebelliousness exhibited by the child in the home, 


quite in contrast to her seclusiveness and withdrawal from the children in the group. 
(Enfant terrible in the home and the demure violet outside). Her role in the home 
was interpreted as a form of protest against parental rejection and the lack of 
security there. This child was unwanted at the outset and rejected all along the 
way chiefly because she did not conform to the pattern in the minds of the parents 
as to what they wanted this child to be. So far as we were able to ascertain, 
there was no evidence of any stuttering until the child entered the second grade, 
at the age of 7. It was then that the teacher called mother’s attention to it. It 
is also interesting to note that it appeared to follow in the wake of these other 
difficulties. Regrettably, we do not have a speech therapist on the clinic staff so 
that speech therapy could not be undertaken. While she has not completely over- 
come the speech problem, it has improved perceptibly, an improvement subsequent 
to improvement in the total personality. I have felt that the speech probably repre- 
sented the same pattern of resistance manifest in the problem of constipation and, 
having effected improvement there, it was also reflected in the speech. 

N., a 12-year-old girl, intellectually superior (1.Q., 124), was referred by the 
school because of stuttering, the onset of which followed admission to school. 
As in the preceding cases, there were other problems, nail-biting (both fingers and 
toes), food capriciousness, vague fears, irritability, and immaturity, as shown in her 
play interests, selection of clothes, and general demeanor. She acted much more 
like an 8-year-old than an adolescent, and she clung tenaciously to many infantile 
mannerisms, keeping her fingers in her mouth and swinging from side to side while 
talking. She protested loudly against any efforts by the mother to have her dress 
in keeping with her age and size, spent most of her time playing with dolls, and 
participated in other similar forms of play beneath her chronologic and intellectual 
level. It merits mentioning that the family put all emphasis. on the speech defect 
and completely ignored the personality pattern, which in our opinion had serious 
implications in view of the family history. The father is psychotic and has been 
confined to one of our mental hospitals. The mother also is psychologically frail. 
As one of her friends describes her, ‘‘She has a child’s mind in an adult’s body.’’ 
N. is receiving attention for her speech from a therapist who functions in the 
school system. Both he and the clinic have little to report in the matter of progress. 
Greater concern here relates to the general impairment of the personality in- 
tegration. 

R., a boy 9 years of age, was referred by the family physician for what he 
termed ‘‘an extreme case of stuttering,’’ which he stated hampered the boy in his 
academic, as well as social, achievement. As in the two previous cases, there were 
other problems, including finger-sucking, food capriciousness, disobedience, poor 
sleeping habits, temper tantrums, overactivity, irritability, and an ever-present 
belligerent attitude. 

Both parents accompanied him to clinie and both expressed deep concern regard- 
ing the speech problem and regrets about their inability to afford the services of a 
private speech therapist. This boy had been treated in the school by the speech 
specialist for years, but he found the boy impossible to work with because of his 
generally destructive attitude and had recently excluded him from the speech class 
beeause of this. 

The parents made it clear at the outset that they were in search of speech correc- 
tion and nothing else. An attempt was made to define the personality complica- 
tions and to point out the inadvisability of treating a single symptom. They were 
unable to accept this and did not return to clinic until several weeks later, when 
they stated that, inasmuch as they could not afford a private speech therapist and 
since the boy had been excluded from the treatment program of the school, they 
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were forced to resign themselves to an acceptance of the clinic. As the mother 

expressed, it, ‘‘I think we ought to try,it; it’s probably better than nothing.’’ 
This boy was well endowed intellectually (1.Q., 127). As regards his person- 

ality, he was tense, apprehensive, insecure, fault-finding, discontented, hostile toward 


contemporaries, and demanded attention from adults. 

The family history is significant in that it is deeply colored with nervous dis- 
orders on both sides. The parental instability made for a chaotic atmosphere in 
the home, where one found constant bickering and quarrelling between the parents 
as well as between the parents and the children. To undertake a treatment program 
in this home was impracticable and so arrangements were made for his placement 
in a Children’s Study Home in the city in order to facilitate study and treatment. 
This plan included speech therapy since the boy was still in the same school system 
where the previously mentioned therapist operated. Placement in the Study Home 
was followed by most encouraging results in an amazingly short period, improve- 
ment in all areas. The speech worker reported that. he would not have thought that 
such a change in a child’s attitude would be possible in so short a time. At the 
end of six weeks, the parents insisted upon the child’s returning home for a long 
week-end visit, this against the advice of the staff. He returned from the visit 
manifesting practically complete recurrence of his early symptomatology but this 
soon subsided after he again settled down to the routine of the Study Home. 

The approach to this case was typically pleuralistic, medical, psychiatric, social, 
and educational. The speech therapist and the clinie staff were unanimous in their 
feelings that speech correction therapy would have been unavailing without at- 
tempting to improve the personality pattern along with reconstructing the child’s 
environment. 

Time does not permit one’s giving a complete presentation of the details in 
these cases, but one finds several factors common to all three. First, we note that 
we are dealing with a syndrome rather than an isolated symptom. We also find 
superior intelligence, emotional immaturity, poor social adjustment, seclusiveness, 
poor motor coordination, irritability, insecurity, and a tendency to overcompensate 
by way of various attention-getting mechanisms quite out of keeping with their 
intellectual equipment and chronologic age. 

The similarity in the probable causal factors in these cases warrants mentioning. 
In all three were found a poor parent-child relationship, lack of normal affectional 
response from the parents, and an unsatisfied need for security. In other words, 
these children were all affected by deprivations and a lack of opportunity to satisfy 
their basic emotional needs so essential for wholesome personality development. One 
might, therefore, conclude that the primary condition was a faulty integration 
of personality with the subsequent speech defect representing but one symptom of a 
more complex difficulty. 

While the psychiatrist, to be sure, is interested in the speech defect as a symp- 
tom, he is more interested in the total personality make-up of the child who presents 
the symptom, It is my conviction that a speech defect may be and often is an 
aggravating factor in the personality adjustment of the child, yet it seems to me 
that we also have to consider other factors that are known to be causes for per- 
sonality deviations, causes that perhaps have preceded the speech and may be in- 
herent in the child or explainable in terms of his external environment. 

In reply to the question as to whether stuttering is a symptom of a particular 
personality~ pattern or whether the pattern of personality is the result of the 
child’s reaction to his stuttering, one might predicate that the same components 
responsible for stuttering may also be responsible for the personality pattern rather 
than the speech defect per se. 
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Terman speaks of ‘‘permanent defects of character issuing from stuttering,’’ 
but one finds little substantiation for this. 

Bucholz states, ‘‘I have found almost all stutterers to be normal persons. The 
mental and emotional apprehension that is so closely enmeshed with the bad speech 
habits naturally builds itself into a psychoneurotie state of the stutterers.’’ He 
goes on to describe his amazement at the rapidity of the patient to regain emotional 
balance when speech is improved. One asks first, what is meant by the term ‘‘nor- 
mal’’ and, second, to what extent he considers the fact that possibly speech im- 
provement was consequent to effecting a better emotional balance. 

Doctor Meyer Solomon contends that ‘‘The gradual distortion of personality 
results from fear of and shame concerning his speech disorder and efforts to hide 
any possible evidence of its appearance,’’ and he goes on to describe the various 
ways in which individuals attempt to compensate for the disorder. Here one might 
inquire whether or not there may have been other more deeply rooted factors to 
which the same results might have been ascribed. 

In closing, one cannot resist making an unsolicited comment regarding a thera- 
peutic approach to the problem. The preference of a pleuralistic approach is pretty 
generally accepted—a group approach with closely integrated efforts of all those 
participating, including medical, psychologic, psychiatric, social, and educational. 
In this way, we are assured of appraising the child in his totality, viewing him 
from the standpoint of his total personality rather than merely from a symptomatic 
basis. 

Speech Defects 


-Marion R. Kennedy, Holyoke, Mass. 


One of the most encouraging of educational trends is the inclusion of a speech 
correction program in the curricula of our public schools. It is encouraging be- 
sause it signifies that those in whose province it lies to plan the training of men’s 
minds are at last assuring him of an adequate means of expressing that training. 

The accepted version of a speech handicap is that speech is defective when it is 
conspicuous, unpleasant, or unintelligible. In the light of present advancement, 
the prevalence of such conditions is somewhat surprising. Reliable surveys of the 
speech of American school children disclose that approximately 4 per cent are suf- 
fering from speech defects which require training by a speech specialist. To 
be even more specific, a recent study made of the speech of 1,275 children in the 
schools of Holyoke, Mass., reveals that of 216 cases of speech thirty-eight are voice 
eases, five are cleft palate, and four are unclassified. Obviously, such a degree of 
severity and variety, which would no doubt prevail in any other like city, would 
surely require specialized training beyond that of the classroom. 

Comparatively new though the field may be, there are nevertheless certain clearly 
defined qualifications which the competent speech correctionist must possess. If 
possible, he should first have a liberal arts background so that he may view speech 
in its proper relation to other fields of learning, and a sound knowledge of the 
pedagogic sciences is desirable for the therapeutic techniques and devices they may 
impart. While not presuming to enter into the province of the physician or dentist, 
the speech therapist must possess a background which includes the biologic and 
psychologie sciences; he must be well trained in the anatomy and physiology of the 
nose, throat, and mouth; he must know phonetics and acoustics, and although under 
no circumstances does he pose as a psychiatrist, he must at least have a mental 
hygiene concept. His versatility is such that he may and does readily function 
on the staffs of schools, hospitals, medical and dental clinics, and social agencies. 

On the surface, these may seem to be rather exorbitant demands; yet when we 
consider that nature and variety of speech defects and the seemingly almost infinite 
number of causal factors, the necessity for such requirements is self-evident. 
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To the average person, there are three main types of speech defects; i.e., articu- 
latory and voice disorders and stuttering. But there is much more to it than that. 
In relation to their possible causes, there are, for example, sound substitutions 
traceable to structural anomaly, auditory inaccuracy, and imitation as well as other 
social influences; there are the voice defects having an organic background, such 
as hypertrophied tonsils and adenoids and the like; then there are the cleft palate 
cases, and finally there is the problem of stuttering, each individual history differ- 
ing in some respect from other cases; and then too, there are the possible combina- 
tions of these defects. 

Desirable and in many instances prerequisite to the work of the speech therapist 
is the attention of the physician and frequently of the orthodontist. Unfortunately, 
this is not always available, and all too often the speech worker must make the best 
of the agencies at her disposal. 

As far as the corrective procedures themselves are concerned, it is important 
first of all to consider the child and his attitude toward his speech defect. It is so 
necessary that he maintain an impersonal point of view toward his defect, consider- 
ing it a handicap, but as a remediable one. Objectivity rather than self-pity 
must be established, and above all, there must be the determination to persevere 
in the face of adversity and discouragement. Important too, is it to remember 
that to have confidence in himself, the pupil must first have confidence in his teacher. 

On the more objective side of the picture, let us consider speech itself. Because 
man is a social being, speech arose as a necessity, as a means to an end; and that 
end, the conveying of ideas, is undoubtedly an essentially expressive faculty. Yet, 
like all responses, it depends upon stimulus arising either from within or without 
the organ. Because the effectiveness of the response depends upon the ability to 
recognize the stimulus, there is first the intellectual equipment to be considered. 
The ability to accurately reproduce the response, that is to imitate the desired 


expression, depends upon the acuity of the receptive faculty. So, for example, if 
hearing, the chief source of speech stimuli, is impaired, expression, too, will suffer 
until such time as some other faculty can be trained to compensate for the deficiency. 


In its corrective aspects, this is considered first of all, by determining the mental 
imagery of the patient; i.e., whether he is predominantly visile, audile, motor, or 
a combination of such. Once the imagery has been determined, it is advisable to 
plan the corrective procedure with a view toward stimulating learning through that 
particular channel. For example, through a visual appeal, imitation may be en- 
couraged. Similarly, auditory and tactual patterns may be established and kin- 
nesthetic imagery encouraged. Various little devices, such as games, puzzles, ete., 
are always a pleasant and diverting source of stimuli. 

Then, too, there is the invariable rule of procedure from the simple to the complex. 
For example, in the case of a child having several articulatory defects, those de- 
fects involving the larger muscles, which are more easily manipulated, would first 
be corrected, thence proceeding to the finer articulatory adjustments. However, 
caution must be taken never to burden the patient with a greater learning respon- 
sibility than he is capable of assimilating, yet providing him with sufficient incen- 
tive to present both challenge and the satisfaction of achievement. 

And finally, this rehabilitation of speech, to be complete, must be integrated 
with the child’s school, home, and social life. Without pressure, he must be made 
to feel that determination, persistence, and sincerity of effort will produce its own 
reward. In this respect, the assistance and cooperation of the home, the school, 
and other associated agencies are essential. 

Throughout the entire corrective procedure, we must never lose sight of the fact 
that the child’s speech is being corrected, not for a purely aesthetic end, but rather 
for something as nearly vital as life itself. That end is the complete readjustment 
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of the child to his environme*.c, which makes for happiness in his business and social 
life, a happiness that come. from the giving of the good within us for the good of 
those about us. What :nore valuable contribution can be made to the tradition of 
‘freedom of speech’’ than the freeing of speech? 


DISCUSSION 


DR. C. W. WYCKOFF, CLEvELAND.—Do you recommend that stammerers take a 


deep breath? 


CHAIRMAN ROBBINS.—Stammerers should take an ample breath before speak- 
ing with which to speak a short sentence or a phrase of a longer sentence, being 
careful never to hold their breath even for an instant between breathing and 
speaking. He should be careful, however, not to overfill his lungs, lest he expe- 
rience a complete closure of the glottis before speaking. 

The stammerer should not look ahead for difficult words or employ synonyms to 
avoid difficult words. It is better to omit a ‘‘hard’’ initial consonant when one 
comes upon one suddenly than to force it, as forcing often results in stuttering. 
If the stammerer accents important words and syllables by prolonging them, rather 
than by forcing them in a higher pitch, and is careful to touch unaccented words 
and syllables very lightly and quickly, he is unlikely to experience trouble in the 
middle of a sentence. I asked a group of public speakers, a group of laymen, and 
a group of stammerers to read aloud the same passage at the Harvard Psychological 
Laboratory and measured the length of every vowel spoken in thousandths of a 
second. This experiment showed that whereas public speakers vary vowel lengths 
in the ratio of five to one when reading the average paragraph and normal speak- 
ers vary their vowel lengths in the ratio of three to one, stammerers make all 
vowels approximately equal in length, stressing unaccented syllables equally with 
accented syllables. I do not recommend any form of time beating in the correction 
of stammering, as this only accentuates a fault common to most severe stammerers. 


DR. WYCKOFF.—How do you train a cleft palate patient? 


CHAIRMAN ROBBINS.—Cleft palate patients must be taught to have the air 
pass out through their mouths rather than through their noses while speaking. They 
should be taught to blow out candles, to blow up paper bags and toy balloons, to 
whistle, to blow a whistle, toy flute, or harmonica, to blow soap bubbles, ete. These 
exercises also tend to develop more action in the muscles of the soft palate, as do 
gargling, clearing the throat, ete. Cleft palate patients should speak in front of 
a mirror and try to overcome abnormal facial contortions which have developed 
unconsciously in their attempts to keep the air from passing out through the nose. 
Patients can test nasality by alternately pinching and releasing their noses while 
prolonging any vowel sound; no change of voice quality should occur when the nose 
is tightly pinched with the thumb and index finger. It is not necessary to entirely 
close off the back passage into the nose while singing or speaking; x-rays of several 
Metropolitan Opera stars showed that the soft palate is often lowered considerably 
during singing. It is desirable to develop nasal resonance by lowering the soft 
palate, but care must be taken not to let air escape through the nose and convert 
a pleasant nasal resonance into a most unpleasant nasality. The use of an obturator 
may be necessary to improve voice quality in severe cases where surgical intervention 
has failed or is contraindicated. In addition to the above exercises to correct the 
voice defect which accompanies cleft palate, a variety of speech training exercises 
have to be given, depending upon the particular sound substitutions made by a given 
patient. One generally finds that the plosives (t, d; k, g; p, b, ch, j) are not ade- 
quately exploded. The principle of exploding one of these can be best taught on P. 

* Placing the lips firmly together, and pinching the nose if necessary, begin to blow 
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out air, puffing out the cheeks, then suddenly open the lips and a puff of air will 
come out of the mouth, making the sound of P. The glottal catch is often sub- 
stituted for K and certain other plosives; to overcome this fault, ask the patient 
to say words ending in NGK and NGG (bank, thank, mingle, single) while holding 
down his Adam’s apple, dropping the back of his tongue without coughing on the 
K or G, which is made in the same mouth mould as the preceding NG. 


DOCTOR B. B. BREESE, JR., Rocnester, N. Y.—What per cent of speech 


difficulties will be corrected if left alone? 


CHAIRMAN ROBBINS.—No figures are available to answer this question ac- 
curately. Probably 50 per cent will disappear after three or four years. 


MISS CHADSEY.—To allow a speech defect to go untreated just because about 
50 per cent recover spontaneously may be almost criminal neglect. 


DR. H. J. STARR, CHaTranooGa, TENN.—Is it desirable or is there any need 
to clip the tip of the tongue frenulum? 


CHAIRMAN ROBBINS,.—Air is likely to be spilled out if the tip of the tongue 


is fixed. 
DR. BREESE.—Is tongue-tie of any significance in speech defect? 
CHAIRMAN ROBBINS.—Very rarely. 


DR. R. E. CUTTS, Sprincrieitp, Int.—Do I understand you to say that you 


recommend tongue clipping? 
CHAIRMAN ROBBINS.—Yes, but it is not necessary. 


DR. STARR.—If you have problems that for various reasons cannot be treated 
by a psychiatrist or that a psychiatrist cannot cure, will speech training be worth 


while? 
CHAIRMAN ROBBINS.—Speech training will help but will not be infallible. 


DR. WYCKOFF.—It seems to me that no sufficient stress has been placed on 
mixed sightedness and mixed handedness in the production of speech defects. 


CHAIRMAN ROBBINS.—Lack of unilateral cerebral dominance is thought by 
some speech therapists to cause delayed development of speech, stammering, and 
reading disabilities. Some neurologists maintain that such lack of cerebral dom- 
inance causes certain antagonistic movements in the speech organs which result 
in confusion and nerve tensions and stammering; yet introspections of stammerers 
do not show that two synonyms are attempted to be spoken simultaneously as might 
reasonably be expected if both hemispheres of the brain were dictating speech 
simultaneously. Travis explains out-of-phase breathing which frequently accom- 
panies stammering by supposing that one hemisphere of the brain governs abdominal 
breathing while the opposite hemisphere governs thoracic breathing. This can be 
explained adequately by realizing that the upper chest walls have to expand when 
a violent contraction of the abdominal muscles and a complete closure of the glottis 
occur simultaneously, as often happens in stuttering. Many psychiatrists claim, on 
the other hand, that nervous tension results when a child is forced to write with a 
clumsy hand or to do things so unskillfully with an awkward hand that his play- 
mates ridicule him. Schools which have converted children from left- to right- 
handedness very tactfully without nagging or punishment claim that none of these 
converted children have developed stuttering. 
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DR. WYCKOFF.—Is there an age period after which correction of a speech 
defect is difficult? 


MISS CHADSEY.—As a general rule the longer a disorder has been established, 
the longer and more difficult will be the correction. 


MISS CHADSEY.—Are statistics available on the number of stammerers among 
the parents of children who stammer? 


CHAIRMAN ROBBINS.—I know of no adequate statistics as to the number of 
stammerers whose parents have stuttered. I have requested more than a thousand 


stutterers to name all relatives who stuttered at any time and am sure that more 
than one-half have one or more relatives or ancestors who stammered. Many know 
very little about their relatives, so 50 per cent is a very conservative estimate. 
These relatives were not all parents by any means; there were several grandparents, 
many uncles, several aunts, brothers, and sisters. Some persons have eight or ten 


relatives who have stuttered. Many whose parents speak normally report a high- 
strung mother or father, usually on the side that has relatives who stuttered. In- 
heritance seems to predispose a child to stutter, especially if one or both parents 


are high-strung. 


DR. P. J. WHITE, Sr. Louts.—If there is a speech defect and the psychiatrist is 
not available or cannot correct the underlying cause, would you go ahead with speech 


rehabilitation? 


CHAIRMAN ROBBINS.—Many speech defects can be corrected by a speech 
therapist without the help of a psychiatrist. Those definitely known to be of 
psychogenic origin should consult a psychiatrist when possible but should not be 
abandoned if a psychiatrist is not available. A little common sense advice, such 
as the family doctor has always given parents, often proves of very great help 
even in psychogenic disorders. Speech defects acquired by imitation (provincialisms, 
foreign dialect, sound substitutions such as W for R) or remaining as habits after 
the underlying cause no longer exists (weakness from early illnesses while speech 
is being acquired, structural anomalies successfully corrected by the surgeon) can 
be corrected by a well-trained speech therapist alone, but diagnosis should be made 
by the physician when possible, then checked by the speech therapist to make sure 


that it accounts for all the speech symptoms. 
DR. DRENNAN.—Will you comment on the aphasia? 


CHAIRMAN ROBBINS.—I spoke of sensory aphasia (word blindness and word 
deafness) as one of the sensory causes of speech defects and of motor aphasia as one 
of the rarer motor causes of speech defects. A child who has a lesion in Wernicke’s 
area on the dominant side cannot comprehend what he hears, hence he has to be 
taught to speak through visual, tactual, and kinaesthetic cues, much as a deaf child 
is taught. The Stinchfield-Young Motor-Kinesthetic Method, which requires the 
teacher to shape the patient’s lips, tongue, and jaw for each speech sound in each 
word spoken, should prove beneficial in teaching the word deaf to speak. The child 
who acquires motor aphasia from a birth injury or from an early accident is more 
difficult to educate, because there is apt to be more or less paralysis of the muscles 
concerned with articulation and voice production. It may be possible to change 
such a child’s cerebral dominance, and thus use Broea’s area of the opposite hemi- 


sphere. 
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DR. DRENNAN.—Will you describe and demonstrate the pneumograph? 


DR. ROBBINS.—The Sumner pneumograph consists of thin rubber tubing about 
the diameter of a garden hose over a spiral spring some two feet in length. One 
end of the tubing is closed by a piece of metal, the other is partly closed, leaving 
& projection of about 44 inch in diameter with which to connect the pneumograph 
to a Marey tambour. The tambour consists of a shallow metal cup, covered with a 
thin rubber membrane, held on with a removable key ring. A small verticle strip 
is glued to the center of the rubber membrane. A writing lever rests on this up- 
right and rotates about an axis approximately over the rubber membrane. When 
the stammerer takes a breath, air is sucked from the tambour into the pneumograph, 
causing the needle to fall; when the stammerer holds a deep breath, the recording 
needle stops at this low level; when he exhales, the needle rises; when he rests on 
empty lungs, the needle remains still at the high level. This device enables a child 
to see his own breathing. It helps him to remember the relaxation pause before 
breathing on empty lungs. It helps him to breathe so slowly through his nose, 
as he would smell a flower, that be cannot hear himself breathe, thus keeping him 
relaxed. It helps him never to hold his breath even for an instant between breathing 
and speaking, thus avoiding the glottal catch which so often causes stammering. 
It helps him to keep the breath flowing out slowly and steadily during speech-mouth 
play around a loud sigh, thus preventing spasms in the middle of a sentence. 


DR. M. WINTERS, INDIANAPOLIS.—What have you to say about teaching rhythm 
in speech—such as using a baton, clicking fingers, and head swaying? 


MISS CHADSEY.—Normal speech has some changes in rhythm and is regularly 
rhythmical and smooth, but head swaying, baton waving, and clicking devices are 
not good methods in speech rehabilitation. 


DR. DRENNAN.—In a home where two languages are spoken, children are often 
confused and mix the two. Should the parents be advised to confine their efforts 
to one language during the early years? 


MISS KENNEDY.—It is most desirable to confine to one language until that 


one is well established, or until about 5 or 6 years of age. This is a situation not 
infrequently seen when families have a nursemaid who may speak a different 


language. 


DR. WHITE.—Should stammerers be isolated to prevent other children from 


imitating them? 


MISS KENNEDY.—This is very unfair to the stammerer. He should be helped 
to overcome the psychologic reactions to the inevitable initiating by his playmates. 


DR. R. A. MOORE, Cuartorre, N. C.—In a city of 100,000 without a speech 
therapist, what would you recommend as the procedure to be adopted in treating 


speech defects in children? 


CHAIRMAN ROBBINS.—First work with the teachers and parents as well as 
the child at frequent intervals. Cooperation on the part of the teachers, parents, 
and pediatrician is very helpful. You may eall upon the National Association of 
Teachers of Speech of Wayne University, Detroit, Mich. 


DR. MOORE.—What about literature which we as pediatricians may have and 
recommend to teachers? 


CHAIRMAN ROBBINS.—The Sumner Pneumograph and Marey Tambour may 
be obtained from the Harvard Apparatus Co., Dover, Mass. (Price, approximately 
$8.00.) 
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The Motor-Kinesthetic Method, described by Miss Chadsey, is described in 
Children With Delayed or Defective Speech, by Sara M. Stinchfield and Edna 
Hill Young, Stanford University Press, Stanford University, Calif. Dozens of 
illustrations show where the teacher places her fingers on the child’s face to bring 


out each vowel and consonant sound. 
The Expression Co., 16 Harcourt St., Boston, Mass., publishes the following: 


Three speech games by Genevieve Arnold entitled Ladder Game, Sound and 
Articulation Test, and Speech-O. Pictures are outlined in black and white. 

Sounds for Little Folks, by Clara B. Stoddard. This contains twelve pictures 
on each page of objects which are familiar to preschool or first grade children. 
There are twelve pictures of each vowel and consonant in initial position (at be- 
ginning of word), twelve in the middle of words, and twelve at the ends of words. 
These are in black and white and are much better drawn than those in the Arnold 
games. (Price, about $2.00.) 

I am preparing a Sound Discrimination Test and drills to hasten the maturation 
of the ability to distinguish between similar speech sounds from the Stoddard pic- 
tures for young children with sensory speech defects. 

The Stutterer Speaks, by Conrad Wedberg, is a useful book for those interested 
in stuttering from a mental hygiene point of view. (Price, $1.75.) 

Stammering and Its Treatment, by Samuel D. Robbins, is a practical pocket 
edition handbook for the stutterer himself. (Price, $2.00.) 

Correction of Speech Defects of Early Childhood, by Samuel and Rosa Robbins, 
contains simple directions for teaching all mouth moulds for vowels and consonants 
and simple drill material. It is the only exercise book which keeps words within a 
memory span for three digits and takes up sounds in the order of increasing dif- 
fieulty in such a manner that the child seldom meets a sound he mispronounces in 
addition to the sound being drilled upon. The word-pair technique has proved 
most helpful in visual and motor aid. (Price, $1.25.) 

Better Speech and Better English, by Schoolfield, is useful with the above Robbins 
book as it takes up consonant blends and vowels which are not included in the 
Robbins book. (Price, about $1.50.) 

The diagnosis sheet used at all clinics at which Emerson College students are 
trained is published by The Expression Co. 
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The Postnatal Development of the Human Cerebral Cortex: Vol. II The Cortex 
of the One-Month Infant. J. LeRoy Conel, Cambridge, Mass., 1941, Harvard 
University Press. 147 pages, 108 plates. Price, $8.00. 


This volume is the second in a series of monographs which, when completed, will 
contain the results of an investigation of the postnatal development of the normal 
human cerebral cortex at various stages. The investigation that underlies this 
study is being conducted in the Department of Anatomy of the Boston University 
School of Medicine and in the Department of Pathology of the Harvard Medical 
School in the Children’s Hospital and the Infants’ Hospital. One specific purpose of 
the investigation is to observe what changes occur in the cortex and in the neurons 
as development in the behavior of the growing child proceeds. 

The gross specimens of brains are described briefly in the text, giving also the 
comparison with appearance in brains of the newborn infant. Standard areas of 
the cerebral cortex, following the terminology of Economo and Koskinas, are then 
examined both grossly and microscopically. The observations are based on a com- 
plete series of sections prepared by the cresyl violet, Cajal, Golgi-Cox, and Weigert 
methods from each of five brains. The plates show black and white reproductions 
and camera lucida drawings from each of these sections. The architectonics of the 
various cell layers in the standard areas are shown. Particular attention is given 
in each area to the myelination of the axon fibers, which are studied and described. 

The major portion of the text and plates is given over to a full anatomic and 
morphologic description of the gross and microscopic appearance of the brain 
cortical areas. This is of prime importance especially to the anatomist and neuro- 
surgeon, and for a full understanding by the specialist of the fundamental structure 
of the brain. A chapter of seven pages of general comments summarizes all the 
studies and explains clearly the implication of brain structure and the changes which 
oecur at an early age with advancing growth. These implications are interesting 
and useful not only to the above-mentioned group but to clinicians as well. Recent 
studies of growth and development of infants based on a behavior pattern and 
body functions may be correlated with the observation record by Professor Conel 
with the resultant explanation of many of these patterns. These explanations in turn 
can be utilized by pediatricians in their daily clinical experience. While the book 
is essentially one for reference, the general comments should be knowledge available 
for everyone. This study represents the only carefully planned and executed one of 
its kind. The form of the book is excellent except for its unusual size; and this 
is necessitated by the plates, the quality of which is superior and more than com- 
pensates for the unusual size. 

McCuLLocn, 


Vitamin K in Pediatric Practice. Juan P. Garrahan, Gualterio F. Thomas, and 
Alfredo Larguia, Buenos Aires, 1941, El Ateneo, 102 pages. 
In this brief monograph, the authors give a comprehensive review of the physio- 
logic mechanism of blood coagulation and the role prothrombin plays in it. The 


pathologic variations of prothrombinemia are also discussed. 


428 
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They give an excellent historical review of the discovery and scientific studies of 
vitamin K which finally led up to its therapeutic use in conditions of hypo- 
prothrombinemia and specifically hemorrhagic diseases of the newborn. 

The authors critically review the various claims for therapeutic effectiveness of 
this vitamin for other types of hemorrhagic conditions such as hemophilia, purpuric 
hemorrhagic states, and hemorrhage connected with icteric diseases. They found 
that its effectiveness is limited almost entirely to conditions due to true hypo- 
thrombinemia. 

The therapeutic use of vitamin K both as a prophylactic and a therapeutic agent 
are described in excellent detail and are supported by a large amount of case 
material. 

Vitamin K given to the parturient mother four or twelve hours before the com- 
pletion of the birth will often prevent appearance of hemorrhagic disease in the 
newborn. 

If it is not given to the mother, it is given to the infant one-half hour after 
birth; five milligrams of the hydronaphthoquinone salt intramuscularly or 10 mg. of 
the diacetate salt orally. 

Vitamin K should be always used if the birth is premature or is prolonged or 
when obstetric operative procedures are used. In these conditions vitamin K should 
be administered four hours before delivery. If this is not possible, an intravenous 
injection of a water-soluble preparation should be given five minutes before the 
birth of the infant. 

In three hundred and forty-eight newborn infants, ranging in age from birth to 
15 days, the authors found the average prothrombin time to be 48.5 seconds. 


In ten premature infants, ranging in age from birth to 20 days, the prothrombin 


time was 43.3 seconds. 

The authors conclude that in the early days of infant life, hypoprothrombinemia 
is a normal state. 

They are of the opinion that the maximal physiologic hypoprothrombinemia occurs 
in the infant between thirty-six and seventy-two hours after birth. 

At the time of birth the prothrombin time seems to be in the neighborhood of 
thirty seconds, which is the normal figure. Prolongation of it occurs only after birth. 

The authors consider the dividing line between physiologic and pathologie hypo- 
prothrombinemia to be about ninety seconds. 

In their opinion, hypoprothrombinemia is not the only factor causing hemorrhagic 
manifestations in the newborn infant but that actually in the majority of cases of 
hemorrhagic disease of the newborn there is at least a tranistory hypopro- 
thrombinemia. 

Vitamin K is not the only substance which influences prothrombin formation in 
the liver. The authors have found that both physiologic and pathologic hypo- 
prothrombinemia can be influenced by the injection of 2 methyl 1,4 naphthoquinone. 
They believe that vitamin K or similarly acting substances, if properly and timely 
used, will, in the majority of cases, suffice for the treatment of most hemorrhagic 
diseases of the newborn and will make added blood transfusion unnecessary. 

SCHLUTZ, 


Psychologic Care During Infancy and Childhood. Ruth Morris Bakwin and Harry 
Bakwin, New York, 1942, D. Appleton-Century Co., Inc., 289 pages. Price, $3.50. 


This book, prepared by two experienced pediatricians, is primarily designed to 
interest and instruct the pediatrician in the promotion of optional psychologic health 
in the child. To this end it will prove an interesting, instructive, readable desecrip- 
tion of most of the behavior reactions of children and a discussion of the more 
important psychologic aspects of child care. The publication of this book bears 
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evidence of the increasing interest and responsibility which is being assumed by 


pediatricians in a movement toward the development of good mental health and 


emotional stability in children and adolescents. 

The authors have placed considerable emphasis on the application of psychologic 
insights to the common-sense understanding and management of the emotional prob- 
lems which daily confront the parent. However, it is not always clear how the 
pediatrician can translate this understanding to the parent in order to help him 
nequire new attitudes and new methods of approach to the problems at hand. There 
is considerable emphasis placed on the attitude which the parent should have, such 
us ‘fassuming a calm and unemotional attitude,’’ but the book did not seem to be 
too helpful in its discussion of the art of helping parents move from the attitudes 
they have to the ones they should have. 

The authors give adequate emphasis to the need a child has for love, affection, and 
sympathetic understanding from the parent. This is brought out continually and 
indicates the authors’ real appreciation of the basic values in the parent-child rela- 
tion. 

The range of subject material is very wide and includes brief discussion of 
the majority of topics and behavior reactions encountered in the average child. 
The chapters, particularly those on fear, insecurity, and discipline, are well handled 
and contain a good deal of good common sense. Mental testing is discussed and 
intelligence tests in common use are listed. However, there is little emphasis placed 
upon the effeet which emotional difficulty will produce in the LQ. test result. This 
subject is but briefly considered under the heading Failure in School. 

On the whole, the therapeutic approach recommended appears to place confidence 
in the authoritative and manipulative approach, somewhat overoptimistically it would 
seem, particularly where the more serious problems receive the same emphasis as the 
normal everyday type of problem. The major emphasis throughout is on ‘‘ pointing 
out’’ and giving advice. But this undue optimism is excusable if one considers that 
there is implied in this point of view a confidence in the parents who, with good will, 
are eager to help their children even though that involves the difficult adoption of new 
attitudes and methods. The assumption of confidence in what parents and children 
ean and will do in the solution of their difficulties is assuredly the attitude which will 
be of basie value to the pediatrician. 

In the final chapter the authors touch upon a most important aspect of this whole 
subject, the handling of sick children in the hospital. What they say is good but it 
is regrettable that more attention was not devoted to this highly important and neg- 
lected aspect of pediatric practice. 

While the authors cover every degree of psychologic difficulty in children, at no 
point is there any stress laid on the need of more specialized psychiatric training for 
the pediatrician, nor do they indicate that the more serious neurotic disturbances, 
which are described, really fall outside the realm of pediatric practice and require the 
attention of the child psychiatrist. 

The chief value of this book is in presenting some of the common situations en- 
countered in most normal children and parents. The pediatrician will find much that 
is of value. The book will be much less valuable for those who want a deeper 
understanding of the more serious problems such as anorexia nervosa. 

Lawrence Frank has written an excellent foreword which stresses the pediatricians 
greater opportunity ‘‘to further the movement toward wiser, saner, and more 
wholesome nurture and rearing of infants and children in and through the family.’’ 
This book will be useful in stimulating more pediatricians to move in that direction. 

ALLEN. 
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Psychiatry in Medical Education. Franklin G. Ebaugh and Charles A. Rymer, 
New York, 1942, Commonwealth Fund, 619 pages. Price, $3.50. 


Dr. Ebaugh and Dr. Rymer have contributed a most useful and valuable reference 
book that covers the evolution of psychiatric education in the medical schools of the 
United States and evaluates the present status of this important phase of medical edu- 
vation. The base line of the division of this report stems from the survey made in 
1932 under the auspices of Psychiatrie Education of the National Committee for 
Mental Hygiene. ‘To this survey have been added the results of recent individual 
studies by the authors, answers to questionnaires, and an analysis of all the available 
data. This book brings the subject of psychiatric education right up to the present. 

The authors very wisely stress the larger problems in medical education and 
goals and do not confine themselves completely to this one facet of medical curricu- 
lum. By giving it this broader emphasis, they have been able to contribute more 
understanding of the need to integrate the various subjects in the medical curriculum 
in order that one of the important goals of psychiatric education may be achieved, 
the importance of teaching our medical students and graduates to understand and to 
view the human being as a functioning whole and not just as a person made up of 
a body and mind with rather specific types of disturbances. 

They have given in their opening chapters a summary of the place of psychiatry 
in American medicine. They review the contributions of many of the leaders of 
American psychiatry and particularly trace the significant influence that Adolf Meyer 
has had in the past forty years of psychiatry in American life. Since the authors 
give so much emphasis to the contributions of Dr. Meyer, they have devoted the 
second chapter to a statement of the principles of psychobiology. This chapter gives 
a condensed, simply written statement of Dr. Meyer’s point of view, which has 
influenced so much of American psychiatry. While this book is not devoted to ex- 
pounding the views of any one school of psychiatric emphasis, it does lay its greatest 
stress on the influence of Meyer’s teaching. 

The authors have given an interesting discussion of the processes of selection of 
medical students and the varying opinions that have been expressed about the medical 
aptitude tests with the evaluation of the good and poor features of this method of 
selection. This is given as important because of the emphasis which has grown into 


psychiatric education of teaching psychiatry from the student himself, particularly 


in the preclinical years. 

The 1932 survey is restated in some detail with recommendations that grew out 
of that, and the authors then devote several chapters to the preclinical programs 
of teaching psychology with its stress on normal behavior. There is considerable 
factual material in this chapter that will serve as an important source of reference. 

The emphasis is placed upon teaching normal behavior in the preclinical years and 
follows the general plan of medical education in its desire to teach the medical 
student normal structure and normal function in the courses of anatomy and 
physiology. Then the second of the preclinical years is devoted in teaching the 
certain aspects of abnormal behavior which also follows the medical plan that includes 
pathology. In evaluating the different practices of medical school, the authors bring 
out a great deal of variation in both method and content of this preclinical teach- 
ing. They quote Amsden as summarizing the essential values having been obtained 
when ‘‘the students have learned to recognize the important manifestations of the 
patients and the significance of these manifestations, as they have acquired a 
vocabulary and finally if they have made a start in habits of thinking and correlating 
in conformity with psychobiologie principles.’’ 

The authors then review in considerable detail the present status of clinical teach- 
ing first in the undergraduate schools and then in the graduate curriculum. This 
material has been very carefully gathered from studies and responses from most 
of the medical schools in the United States and Canada. It brings out the gross 
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inadequacy that still exists in certain teaching curriculums and the great gains that 
have been made in many medical schools. The authors leave you with the feeling 
that while much has been accomplished, there is a great deal that still remains to be 
done to make psychiatry an effective integral part of medical education. 


In their final chapter on retrospect and prospect, the authors draw many of 
their own conclusions based upon their studies. They offer definite recommendations 
in reference to the number of hours that should be incorporated in the various years 
in medical school. They bring out that there is still a dominance in the organic 
point of view in many schools and state that the persistence of the organic point of 
view has ‘‘tended to block investigation of intangible, subtle aspects of mental dis- 
ease and largely precludes genetic-dynamie considerations.’’ The result is a 
therapeutic nihilism, an attitude of futility to alleviate mental suffering. They also 
bring out the wide variety of skills that exist in teaching personnel and that 
psychiatry will never attain its full stature and proper place in medical curriculum 
until more adequately trained teachers are available. 

This book will serve an important purpose in bringing under one cover the de- 
velopment of this important subject and giving perspective as to its present status, 
its present accomplishments and ‘goals still to be attained. 

In Appendix I are listed the questionnaire used in the study and the names of 
the schools covered by the report. Appendix II is devoted to the techniques of 
teaching and gives (1) a full outline of the personality study which many schools use 
in the first medical year; (2) an outline of a psychiatric examination to be given a 
student; (3) life charts which have been devised by Meyer; and (4) a sample out- 
line of lectures that cover the clinical subjects ineluded in didactic lectures in the 
clinieal years. 

The book will prove invaluable for medical education and to teachers of psychiatry 
in medical schools. 

ALLEN, 


The Lymphatic System (Lane Medical Lectures). Cecil K. Drinker, Stanford Uni- 
versity, Calif., 1942, Stanford University Press, 101 pages. Price, $2.25, paper 
bound, $1.50. 


This series of five lectures form the Lane Medical Lectures of 1941 delivered 
at Stanford University. The substance of the book represents a complimentary 
corrollary to a recent book by the author on the same subject. The presentation of 
material is different from the previous book, and there is, of course, additional work 
reported and further development of ideas is discussed. 

The author refers frequently to the Lane Lectures given thirty-one years ago on 
the same subject by Dr. Fitz, to show the great advance which has come about in 
our knowledge of the lymphatic system in that space of time. The general content 
of the lectures is: first, a brief account of the gradual evolution of the closed 
circulatory system of the body. This is essentially a description of the way in which 
the environment of the body cells is held constant despite the extending character 
and the variability of the external environment encountered by higher animals. 
Second, and historically, there is the story of how the discovery of blood and lymph 
capillaries in vertebrates led to the realization of the interdependence of blood and 
lymph circulation, ending with a description of recent work on the flow and composi- 
tion of lymph from the heart and from the lungs. Third, there is a description of 
the manner in which the blood and lymph takes part in the healing of wounds and 
in the development of lung fibrosis following the inhalation of dust. 

Another gem has been added to the string of Lane Medical Lectures. One’s wish- 
ful thinking leads to the hope that all medical literature could be of the kind 
and quality expressed in this book. The author’s exquisite style stimulates the reader 
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from page to page with a fascinating story of the development of the knowledge 
of the lymphatic system and his own important contribution to that knowledge. 
Ideas constantly form in one’s mind of how this knowledge might be applied to 
other problems and maybe lead to the solution of many questions. For example, 
in just what way and to what extent does the lymphatic system enter into the de- 
veloping field of thought in immunologic chemistry? Does the lymphatic system play 
a passive part in the transportation of elements, or does the lymph and lymph tissue 
enter into combination with these elements to establish a mechanism of immunity? 

The book should serve as a classic example of the proper scientific attitude toward, 


and approach to, basie principles of medicine. 
McCuLLocnH, 


Diseases and Injuries of the Larynx. Chevalier Jackson, M.D., and Chevalier L. 
Jackson, M.D., Ed. 2, New York, 1942, The Macmillan Co., 592 pages. Price, 
$8.00. 


This edition has been thoroughly revised, and all the advances made in this field 
have been included. It is essentially a monograph from the clinic of Dr. Jackson 
on this subject. There is, of course, a wealth of observations on cases with care- 
ful cataloging of all the material. The discussions are from the clinical stand- 
point of diagnosis and treatment, although the anatomic and pathologie phases are 
adequately covered. It is interesting to observe that so much material exists as to 
necessitate a whole book devoted to such a small organ and limited area of the 
body. But when one considers the volume of cases and work on such an organ as 
passes through the Jackson Clinic, then the importance and value of the book 
assume a proper place. 

The book will be of value to the pediatrician for its content of chapters on the 
anatomy and physiology of the larynx; anomalies and malformations; and the 
general consideration of symptomatology, diagnosis, and treatment of the diseases 
of the larynx. Two special chapters on acute inflammatory diseases of the larynx, 
including acute laryngitis and acute laryngotracheobronchitis, are of great value 
and usefulness. These chapters are well written and complete, although very little 
reference is given to work done on these conditions in the pediatric field. Since the 
book is largely an explanation of the work in the Jackson Clinic, this omission may 
be overlooked. There is an adequate chapter on stenosis of the larynx. Under the 
heading of the laryngeal phase of general diseases, the subject of diphtheria is 
discussed fully, especially differential diagnosis of diphtheria of the larynx. For- 
tunately, this condition is becoming less and less of a problem to pediatricians due 
to the decreasing frequency of diphtheria, especially late admission of cases to 


medical care. 
McCuLLocn. 


The National Formulary, Seventh Edition, 1942: Washington, D. C., 1942, American 
Pharmaceutical Association. 690 pages. Price not given. 


The title of this book, including the supplements, is The National Formulary, 
Seventh Edition, which may be abbreviated to National Formulary, VII or N. F., 
VII. It is revised under the direct authority and supervision of the Council of 
the American Pharmaceutical Association by a committee elected for that purpose. 

There is a chapter of general notices giving various standards and definitions 
to be used, also an interpretation of official preparations and testing. 

The section on drugs, chemicals, and preparations lists official preparations which 
have been accepted. This is followed by the section on reagents and preparations 
for use in the clinical laboratory and the ingredients of those -eagents. The chapter 
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on general tests, processes, and apparatus describes those which ought to be referred 
to or used in listing of preparations. All of these supplement the United States 
Pharmacopoeia. 

A history of the National Formulary concludes this volume. The book is a 
reference work for physicians. Doses are given, but therapeutic indications for the 
use of various preparations are not included. 

McCuLLOcH. 


Your Children at School, How They Adjust and Develop. Elizabeth Vernon 


Hubbard, New York, 1942. The John Day Co., Inc. 176 pages; 12 plates; 


many illustrations. Price, $2.75, 


Elizabeth Vernon Hubbard knows progressive education and in her book, Your 
Children at School, displays superior ability in illustrating exactly how to put it 
into use. Drawing upon her twenty-five years of experience in teaching young 
children, intensive study with some of the leading progressive educators, and her 
rare insight into the growth and development of the minds of children, she has 
demonstrated how a schoolteacher can help children to grow (mentally) and to 
develop their individual abilities. Throughout the book there is evidence of a 
sympathetic understanding of children and their parents, together with the tech- 
nique for helping them with their problems. 

The book gives a detailed account of a first-grade class, recording their progress 
from the first day to the end of the year. The problems of individual children and 
parents are discussed, and the author’s method of solving them is explained. From 
the story one gets a fascinating account of the learning and mental growth of 
children. The author describes her methods of developing interests and winning 
the cooperation of her children. There are many illustrations of drawings and 
poems taken from her twenty-five years’ collection. 

Apparently Mrs. Hubbard wrote this book for teachers. It is of equal value 
for parents, pediatricians, and other groups of individuals working with children. 
This book takes its place in a rapidly lengthening row of outstanding scientific 
contributions by progressive educators, pediatricians, and psychiatrists which to- 
gether speak for a new era for children. 

BEVERLY. 





